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NURSERY  STOCK  IDENTIFICATION 

PLUMS,    PEARS,    PEACHES,    CHERRIES 

W.  H.  Upshall. 

Fruit  growers  and  nurserymen  alike  have  annually  suffered  financial  loss 
from  the  planting  of  fruit  trees  subsequently  found  to  be  untrue  to  name.  The 
years  of  waiting  for  these  trees  to  come  into  bearing  are  a  loss  to  the  grower, 
and  the  replacement  of  such  trees  constitutes  a  distinct  loss  to  the  nurseryman. 
A  method  of  avoiding  this  dual  loss  should  therefore  be  doubly  welcome. 

Shaw  (1)  of  Massachusetts,  working  with  apples,  has  definitely  demon- 
strated that  apple  varieties  can  be  identified  in  the  nursery  row  by  the 
trained  observer,  from  leaf  and  other  growth  characters.  In  this  way  mixtures 
can  be  eliminated.  Commercial  application  of  Shaw's  investigations  is  now 
being  made,  certified  nursery  stock  of  certain  apple  varieties  being  listed  by 
several  nurserymen  in  the  United  States. 

The  work  with  apples  indicated  the  possibility  of  similar  methods  of  identi- 
fication for  other  fruits.  With  this  in  mind,  the  writer  has  been  engaged  for 
three  years  in  a  study  of  the  tree  growth  characters  of  varieties  of  plums,  pears, 
peaches  and  cherries,  commercially  grown  in  the  Province  of  Ontario.  Practical 
application  of  the  results  of  these  investigations  was  made  in  1924  and  1925,  as 
will  be  noted  later  in  more  detail. 

It  is  reasonable  to  expect  that  varietal  differences  are  not  confined  to  the 
fruits  alone,  but  that  there  may  be  points  of  distinction  just  as  well  marked  in 
tree  characters.  The  truth  is  that  leaf  and  other  growth  characters  often  prove 
to  be  useful  in  the  final  identification  of  varieties,  the  fruits  of  which  may  be 
very  similar.  The  investigations  of  Shaw,  already  referred  to,  on  apple  varieties 
and  the  way  he  has  made  use  of  the  information  gained,  has  resulted  in  an 
increased  interest  in  the  various  tree  characters.  Alderman  and  Shoemaker  (2) 
have  studied  the  plum  varieties  commonly  grown  in  Minnesota  and  have  drawn 
up  a  classification  based  on  growth  characters.  Nor  has  identification  of  varie- 
ties by  this  method  been  confined  to  the  tree  fruits  only  for  Grubb  (3)  in  England 
and  Winter  (4)  in  Minnesota  have  outlined  systems  of  identification  of  red 
raspberries  applicable  to  varieties  grown  in  their  respective  countries.  It  is  quite 
possible  that  in  the  course  of  time  all  common  varieties  of  fruit  plants  may  be 
identified  by  this  method. 

In  this  publication  the  more  important  varieties  of  pears,  plums,  peaches 
and  cherries  grown  in  Ontario  nurseries  are  considered,  and,  as  a  result  of  three 
years'  study,  a  system  of  classification  based  on  the  characters  exhibited  by 
nursery  trees  is  offered.     In  the  descriptions  of  varieties  only  the  more  important 
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characters  useful  in  identification  are  given  and  there  has  been  no  attempt  to 
present  complete  descriptions.  Furthermore,  it  is  quite  possible  that  the 
writer  has  failed  to  observe  characters  which  are  just  as  useful  in  identification 
as  the  characters  which  have  been  noted. 

Commercial  varieties  only  have  been  studied  in  detail.  In  the  case  of 
peaches,  other  varieties  have  been  included  in  the  key  to  the  identification  of 
varieties  in  order  to  make  a  more  complete  classification.  With  all  fruits  only  j 
the  more  important  commercial  varieties  were  certified  to  be  true  to  name  in 
the  nursery  row.  In  the  first  place,  it  is  impossible  to  become  sufficiently 
familiar  with  the  numerous  minor  varieties  which  are  being  grown  in  the  nur- 
series; secondly,  nurserymen  as  well  as  fruit  growers  realize  that  fewer  varieties 
should  be  grown.  By  certifying  only  recommended  varieties  it  is  hoped  to 
encourage  fruit  growers  to  select  from  this  list  and  in  that  way  urge  the 
nurserymen  to  reduce  the  number  of  varieties  being  grown  for  sale. 

NURSERY  INSPECTION  RESULTS 

A  short  summary  of  the  nursery  inspection  results  of  1924  and  1925  may 
further  serve  to  indicate  the  benefits  to  be  derived  from  a  system  of  identification 
of  stock  in  the  nursery  row.  In  1924  only  a  small  portion  of  the  salable  stock 
of  fruit  trees  in  Ontario  was  examined.  A  total  of  3,850  trees  were  found  to  be 
untrue  to  name.  Of  these,  2,100  were  peaches,  1,050  plums  and  700  apples.  It 
is  interesting  to  note  that  over  half  the  mixtures  in  peach  stock  were  Triumph 
mixed  in  Yellow  Swan.  This  mixture  occurred  in  three  nurseries  and  was  the 
result  of  an  interchange  of  bud  sticks.  Although  this  mixture  had  been  present 
for  a  number  of  years  none  of  the  nurserymen  were  aware  of  it. 

In  the  summer  of  1925  practically  all  the  salable  stock  of  fruit  trees  grown 
in  Ontario,  totalling  856,100,  was  inspected  by  the  writer.  The  mixtures 
amounted  to  about  13,000  trees  or  one  and  one-half  per  cent,  of  the  total. 
Considering  the  opportunities  for  error  in  the  various  nursery  operations, 
this  is  a  remarkably  good  record.  Based  on  total  salable  stock  the  lowest  per- 
centage of  mixtures  in  any  nursery  was  three-tenths  of  one  per  cent,  and  the 
highest,  thirteen  per  cent.  All  trees  untrue  to  name  were  eliminated  in  the 
nursery  either  by  breaking  down,  or,  where  possible,  labelling  with  the  correct 
name.  In  1925  nursery  firms  were  issued  certificates  stating  that  certain  kinds 
and  varieties  of  fruits  were  true  to  name  as  they  stood  in  the  nursery  rows. 
Further  mixture,  through  carelessness,  may  occur  during  and  after  digging 
operations.  Experience  indicates,  however,  that  most  mixtures  occur  previous 
to  digging  time,  mainly  as  a  result  of  the  use  of  incorrectly  named  budwood,  etc. 
A  mixture,  once  established,  is  likely  to  be  perpetuated  by  the  taking  of  bud 
wood,  year  after  year,  from  the  nursery  stock  itself.  It  may  be  mentioned,  also, 
that  some  of  the  worst  mixtures  resulted  from  securing  bud  wood  from  trees  in 
growers'  orchards  thought  to  be  true  to  name,  but  which  subsequently  were 
shown  to  be  incorrectly  named. 

VARIETY  DESCRIPTIVE  NOTES 

Owing  to  variations  in  characters  resulting  from  different  growth  conditions, 
it  is  difficult  to  make  any  hard  and  fast  descriptions.  Although  certain  char- 
acters are  not  altered  by  conditions  others  are  extremely  variable;  therefore,  of 
necessity,  the  classification  and  descriptions  as  given  in  this  publication  should 
be  used  only  to  simplify  the  study  of  varieties.  Familiarity  with  the  appearance 
of  varieties  in  the  nursery  row  comes  only  from  a  constant  association  with  the 
young  trees  and  not  from  a  study  of  written  descriptions  and  classifications. 


*Actual  size  photographs  of  typical  leaves  of  pear  and  plum  varieties  appear 
herewith.  Because  of  the  extreme  variation  in  the  leaf  characters  of  cherries 
and  peaches,  photographs  of  these  have  been  purposely  omitted.  Moreover, 
most  of  the  characters  useful  in  the  identification  of  cherry  and  peach  varieties 
cannot  be  seen  in  leaf  photographs. 

Plums 
I — Shoots  smooth  (glabrous). 

(A)  Tip  leaves  pink  or  light  green. 
(a)  Glands  usually  on  petiole. 

1.  Ahimdance — upright  habit  of  growth;    shoots,  reddish;    leaves  flat 

or  slightly  folded  back,  tip  abrupt;    glands,  several,  small;   serra- 
tions, fine,  irregular. 

2.  Burhank — vigorous,  spreading  grower;    serrations,  fine,  irregular; 
glands,  several,  small;    leaves  often  evenly  folded  back. 

3.  Red  June — fairly  upright  grower;  shoots,  dark  red;  leaves,  glossy; 

tip  leaves  pink;    lenticels  more  numerous  and   more  prominent 
than  on  Abundance. 

4.  Shiro — vigorous,  upright  spreading  grower;  shoots,  many,  fine  and 
dark  red;    leaves  small,  dull  colour,  nearly  flat,  tip  abrupt. 

5.  Bradshaw — ^shoots,    few,    pink   and    upright;    light    green    foliage; 

leaves   rigid,   folded   back,   waved   and   twisted;      glands   usually 
stalked. 

6.  Lombard — shoots,  stouter  than  Bradshaw  and  purplish  in  colour; 

leaves  folded  back  and  waved;   glands  often  stalked. 

7.  Pond — shoots,  purple;  foliage,  fairly  dark  green;  leaves  rolled  back 

from  margins;   upper  surface  of  older  leaves  pubescent. 
{b)  Glands  usually  on  blade. 

1.  Grand  Duke — shoots,  purplish;  tip  leaves,  dark  pink;  leaves,  thick, 
glossy  dark  green,  mid-rib  reflexed;  serrations,  shallow  and  fairly 
sharp. 

2.  Yellow  Egg — shoots,  few,  pink;  foliage,  light  green;  serrations, 
fairly  blunt;    fine  pubescence  on  upper  surface  of  older  leaves. 

(B)  Tip  leaves,  dark  red 

(a)  Glands  usually  on  petiole. 

1.  Fellenburg — habit,  upright  spreading;  shoots,  slender,  with  marbling 
colour  effect;  leaves,  much  longer  than  broad;  serrations,  com- 
paratively deep  and  serrate  in  nature  at  the  tip  of  the  leaf. 

{b)  Glands  usually  on  blade. 

1.  Goes  Golden  Drop — shoots,  purple;  tip  leaves  just  slightly  red; 
foliage,  dark  green;  leaves  folded  upwards  and  mid-rib  reflexed, 
broadly  waved  with  tip  often  twisted. 

2.  German  Prune — branches  fine,  lower  ones  at  right  angles  to  the 
trunk  or  drooping;  leaves,  narrow  oval  in  shape;  serrations,  fairly 
sharp  and  deep. 

3.  Reine  Claude — shoots,  purplish;  foliage,  very  light  green;  leaves, 
rolled  from  tip;    glands,  large;    serrations,  blunt  and  shallow. 

*Thanks  are  due  Mr.  j.  R,  van  Haarlem  of  the  Station  Staff  for  the  photographic  work 
necessary  for  this  bulletin. 


II — Shoots  pubescent. 

(A)  Tip  leaves  pink  or  light  green. 
(a)  Glands  usually  on  petiole. 

1.  Imperial  Gage — habit,  upright;  shoots,  purple;  leaves,  rigid,  folded 
upwards,   with   reflexed   mid-rib;    glands,   round   with   depressed 
centre;   pubescence,  very  light. 
{h)  Glands  usually  on  blade. 

1.  Shropshire  Damson — numerous  thorny  spurs;  leaves,  small;  pubes- 
cence, light. 

2.  Washington — shoots,  pink;  leaves,  large,  light  in  colour  and 
slightly  rolled  back;  glands  widely  spread  apart;  pubescence,  very 
light. 

(B)  Tip  leaves  dark  red. 

(a)   Glands  usually  on  petiole. 

1.  Glass — shoots,    stout,    upright,    dark   purple;     foliage,   very   dark 
green  and  glossy;  leaves,  rolled  back  at  tip;  pubescence,  heavy. 
{h)  Glands  usually  on  blade. 

1.  Field — shoots,  purple;  foliage,  light  in  colour;  leaves,  folded  back, 
saucer-like;   serrations,  very  shallow;   pubescence,  light. 

2.  Gueii — shoots,  very  stout,  upright;  foliage,  dark  green;  leaves, 
thick,  slightly  folded  back;  serrations,  very  broad  and  shallow; 
pubescence,  heavy. 

3.  Monarch — shoots,  stout  and  upright;  leaves,  rigid,  roundish  in 
shape,  folded  upwards  and  slightly  waved;  serrations,  fairly  fine 
and  inclined  to  be  sharp  pointed;   pubescence,  heavy, 

4.  Shipper's  Pride — shoots,  stout  and  upright;  foliage,  light  in  colour; 
leaves,  thick,  folded  back  and  waved;  serrations,  moderately  dull 
and  shallow;   pubescence,  heavy. 

Pears 
I — Shoots,  Red. 

1  and  2.  Clairgeau  and  Duchess  (a  comparison). — Little  difference  in  growth 
habits  and  bark  characters;  Clairgeau  leaves  are  narrower,  longer- 
pointed  at  the  apex,  less  waved  and  twisted  and  with  a  less  reflexed 
petiole;  the  surface  of  older  leaves  of  Clairgeau  is  more  netted 
than  is  the  case  with  Duchess. 

3  and  4.  Clapp's  Favourite  and  Flemish  Beauty  (a  comparison) — Both  varieties 
have  dark  reddish  shoots  and  trunk  (a)  bark — Flemish  is  more 
overspread  with  grey;  lenticels  are  more  prominent,  (b)  habit — 
Flemish  more  spreading;  more  and  finer  branches.  Clapp's  gen- 
erally has  numerous  spurs  at  the  base  of  the  head  where  Flemish 
would  have  branches,  (c)  leaves — ^Flemish,  duller  green,  surface 
not  netted,  smaller  and  shorter  petioled. 

5.  Kieffer — bark  brown;     lenticels  few  and  small;     shoots,  reddish  brown 

in  colour  with  brownish  pubescence  at  tip;    leaves,  dark  green, 
thick  and  slightly  folded;   serrations,  shallow  and  bluntly  pointed. 

6.  Seckel — bark  colour  red  or  tinged  with  red;     lenticels,  few  and   incon- 

spicuous;   leaves,  thick,  mostly  flat,  small,  and  often  as  broad  as 
long;    serrations,  dull,  coarse  and  shallow. 

II — Shoots,  green  or  brownish. 

1.  Anjou — bark,  green,  well  overspread  with  grey;  lenticels,  small  and  not 
prominent;  leaves,  long  and  narrow,  often  folded  and  with  twisted  mid- 
rib;  serrations,  dull  and  shallow. 


2.  Bartlett — bark,  green  with  reddish  tinge;  lenticels,  medium  in  number 
and  prominent;  leaves,  usually  evenly  folded  upwards;  serrations,  shal- 
low, fine  and  sharp  pointed. 

3.  Bosc — bark,  green,  well  overspread  with  grey;   lenticels,  medium  in  num- 

ber and  prominent;  branches  few  and  rather  fine;  older  leaves,  large, 
shiny,  much  reflexed  and  almost  no  indication  of  serrations;  younger 
leaves  only  irregularly  serrated,  broad  base. 

4.  Sheldon — bark,  greenish  brown,  well  overspread  with  grey;  lenticels, 
medium  in  number,  size  and  prominence;  leaves,  long,  narrow  and  well 
reflexed;    serrations,  sharp  and  deep. 

Sour  Cherries 

Montmorency y  Early  Richmond  (a  comparison). 

1.  Montmorency  is  a  more  upright  grower. 

2.  Montmorency  has  fewer  lenticels  at  the  base  of  its  young  shoots. 

3.  The  older  leaves  of  Montmorency  are  dull  green  in  colour;    those    of 

Early  Richmond  are  a  glossy  green. 

4.  Montmorency  usually  has  two  large  reniform  glands  at  the  base  of  the 
blade;  Early  Richmond  has  often  more  than  two  smaller  glands  which 
are  more  round  than  reniform  and  generally  situated  on  the  petiole. 

5.  The  pubescence  on  the  young  petioles  of  Montmorency  is  not  as  heavy  as 

on  Early  Richmond. 

English  Morello. 

A  spreading  grower  with  nearly  orbicular,  thick,  grey-green  leaves,  which 
are  very  distinct  from  those  of  Montmorency  and  Early  Richmond. 

Sweet  Cherries 

I — Smooth  petioles  on  young  leaves. 

1.  Bing — upright  habit;  lenticels,  few,  small  and  not  prominent;  buds, 
short,  fairly  sharp  forming  a  wide  angle;  leaves,  small  and  very  glossy; 
tip  leaves,  dark  red;   glands,  small  and  irregular  in  shape. 

II — Pubescent  petioles  on  young  leaves. 

1.  Black  Tartarian — very  upright  habit;  lenticels,  fairly  numerous  and  con- 
spicuous; buds,  sharp-pointed  and  fairly  sharp-angled;  tip  leaves,  red- 
dish, new  leaves  dark  green;  older  leaves  glossy  and  slightly  rugose; 
glands,  long  reniform  and  rather  pale  in  colour;  heavy  pubescence  on  the 
young  petioles. 

2.  Elkhorn — upright    habit;     lenticels,    smaller    and    less    prominent    than 

Schmidtz;  buds,  medium  sharp  with  a  narrow  angle;  new  leaves,  light 
grey-green  and  quite  flat;  tip  leaves  light  green;  glands,  often  more 
than  two,  widely  spread  apart  but  not  as  much  so  as  Schmidtz;  very 
light  pubescence  on  the  young  petioles. 

3.  Gov.  Wood — upright  habit;  lenticels,  medium  in  number  and  fairly  incon- 
spicuous; buds,  blunt  pointed  and  wide  angled;  leaves,  shiny,  rugose  and 
often  much  folded;  new  leaves,  light  green  in  colour;  petioles,  dark  red 
in  colour;  glands,  large,  reniform  and  dark  red;  heavy  pubescence  on 
the  young  petioles. 
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4.  Lambert — upright  habit;   bark,  dark  in  colour;   lenticels,  fairly  prominent 

and  numerous,  but  small  in  size;  buds,  wide  angled,  but  less  sharply 
pointed  than  Bing;  leaves,  flat  and  broad,  forming  almost  a  straight  line 
at  the  base;  new  leaves,  dark  green;  tip  leaves,  a  green-pink;  glands,  very 
large,  irregular  in  shape  and  often  more  than  two;  heavy  pubescence  on 
the  young  petioles. 

5.  Napoleon — Upright  habit;  lenticels  few,  medium  in  size  and  prominence; 
buds,  fairly  wide  angled  and  blunt  pointed;  leaves,  short,  broad  at  base, 
dull  grey-green  colour  with  short  stout  petiole;  glands,  fairly  large,  nearly 
round  in  shape,  pale  in  colour  and  often  spread  apart;  young  petioles, 
stout  and  very  pubescent:  tip  leaves,  a  greenish  brown. 

6.  Schmidtz — upright-spreading  habit;  lenticels,  numerous,  very  large,  very 
prominent  and  light  brown  in  colour;  buds,  medium  sharp  pointed  and 
narrow  angled;  leaves,  large,  light  green  in  colour,  with  cordate  base 
which  show  reddish  margins  in  late  autumn;  tip  leaves,  light  red;  glands 
on  older  leaves,  usually  two,  dark  red,  widely  spread  apart  at  the  base  of 
the  blade;  fairly  heavy  pubescence  on  the  young  petioles. 

7.  Windsor — Often  sprawly  in  habit;  bark  has  a  distinct  reddish  cast; 
lenticels,  few  and  inconspicuous;  buds  wide  angled,  long  and  very  sharp 
pointed;  new  leaves,  dark  green  in  colour;  glands,  irregular  in  number 
and  shape;  petioles,  dark  red  in  colour;  heavy  pubescence  on  the  young 
petioles. 

Note. — Frequent  errors  are  being  made  by  fruit  growers  and  nurserymen 
in  mistaking  Yellow  Spanish  for  Napoleon,  Black  Eagle  for  Black  Tartarian,  Ida 
for  Governor  Wood,  Schmidtz  for  Elkhorn,  and  Schmidtz  and  Lambert  for  Bing. 

Peaches 
I — Scarcity  of  Yellow  Pigment  in  Leaves  (white  fleshed). 

(A)  Globose  glands. 
L  Alexander. 

2.  Champion. 

3.  Mayflower. 

4.  Mountain  Rose. 

(B)  Reniform  glands. 

\.  Belle  of  Georgia. 

2.  Carman. 

3.  Greensboro. 

II — Abundance  of  Yellow  Pigment  in  Leaves  (yellow  fleshed). 
(A)  Globose  glands. 

(a)   Leaves  very  crinkly. 
L   Brigdon  (Garfield). 

2.  Early  Crawford. 

3.  Fitzgerald. 
{h)  Leaves  not  much  crinkled. 

L  New  Prolific. 

2.  Niagara. 

3.  Reeve's  Favourite. 

4.  St.  John. 

5.  South  Haven. 

6.  Triumph. 


(B)  Reniform  glands. 

1.  Admiral  Dewey. 

2.  Arp  Beauty. 

3.  Beer's  Smock. 

4.  Elberta. 

5.  J.  H.  Hale. 

6.  Lemon  Free. 

7.  Rochester. 

8.  Yellow  Swan. 

(C)  Intermediate  glands. 

1.  June  Elberta. 

The  above  is  merely  a  classification  of  peach  varieties  on  certain  characters 
and  no  varietal  descriptions  have  been  attempted  that  might  enable  one  to 
distinguish  varieties  within  the  various  groups.  The  writer  has  found  it  impos- 
sible to  be  certain  of  the  identity  of  some  of  these  varieties,  but  at  the  same  time 
there  are  other  characters  which  may  be  made  use  of  in  the  final  identification 
of  varieties.  The  size  of  foliar  glands  is  worth  considering  in  some  cases,  for 
instance,  Rochester  has  glands  which  are  always  much  smaller  than  those  of 
Elberta  and  J.  H.  Hale.  (See  page  31.)  The  colour  of  foliage  induced  by  the 
autumn  frosts  is  quite  distinctive  of  varieties,  some  becoming  quite  reddish 
and  others  retaining  their  green  colour.  The  time  of  leaf  fall  is  of  enough 
importance  to  warrant  the  following  classification  of  varieties.  These  groups 
are  not,  however,  divided  by  any  clear-cut  line. 

COMPARATIVE  TIME  OF  LEAF  FALL  IN  THE  NURSERY 


Very  Early 

Arp  Beauty. 
Greensboro. 
Yellow  Swan, 


Early 

Beer's  Smock. 
Carman. 
Early  Elberta. 
Elberta. 
J.  H.  Hale. 
South  Haven. 


Medium 

Ad.  Dewey. 
Champion. 
Fitzgerald. 
June  Elberta. 
Mayflower. 
New  Prolific. 
Niagara. 
St.  John. 


Late 

Alexander. 
Brigdon. 

Crawford,  Early. 
Crawford,  Late 
Crosby. 
Lemon  Free. 
Reeve's  Favourite. 
Rochester. 
Triumph. 
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Foliar  Glands  of  Sweet  Cherries  (x8) — 1,  Schmidtz.     2.  Black  Tartarian. 

3.  Yellow  Spanish. 


Foliar  Glands  of  Peaches  (x8)  —  \.  I'^lherta.     2.  Rochester. 

4.  St.  John.     5.  A  glandless  variety. 


3.  June  Iu.herta. 
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THE  BACON  HOG 

BREEDING,  GROWING  AND  FINISHING 

By  Wade  Toole,  B.S.A.,  M.S.,  and  R.  G.  Knox,  B.S.A. 
Department  of  Animal  Husbandry. 

Canada  must  produce  bacon  hogs  or  lose  the  export  trade  which  makes 
profitable  pork  prices,  and  Ontario  must  continue  to  be  the  leader  in  bacon 
production  in  Canada.  War-time  prices,  based  upon  an  abnormal  demand  for 
meats  of  all  kinds,  with  off  type  hogs  going  at  the  same  price  per  pound  as  hogs 
of  approved  conformation  and  finish,  had  a  very  detrimental  effect  upon  hog 
breeding  operations.  Breeders  were  not  so  careful  in  the  selection  of  their 
breeding  stock.  Neither  did  they  market  at  the  best  weights.  Consequently, 
in  so  far  as  high-class  Wiltshires  were  concerned,  much  ground  was  lost  during 


A  Select  Hog. 

Note  the  length  of  side,   smoothness  throughout,   trimness   of  jowl  and   underline,   and 
uniformity  of  depth. 

and  after  the  war.  In  so  far  as  quality  and  uniformity  of  bacon  is  concerned, 
we  dropped  back  several  decades.  Conditions  changed  rapidly  at  the  close 
of  hostilities,  and  Canada  must  face  the  keenest  competition  on  the  world's 
markets.  Denmark,  our  strongest  competitor,  was  almost  driven  out  of  the 
hog  business  by  1918,  but  is  now  stronger  than  ever  and  with  uniformity  and 
qualify  of  product  as  well  as  bulk.  Lard  hogs  may  be  produced  at  less  cost 
in  the  States  to  the  south  than  in  this  country.  Cheap  corn  makes  fat  hogs 
atjow  cost.     Ontario  is  a  barley  and  oats  province,  and  has  the  supplements 


:1 


necessary  to  make  the  highest  quality  of  bacon.  Great  Britain  pays  a  premium 
for  the  long,  lean  bacon  hog  and  Britain  is  our  market.  Hog  prices  during  the 
past  few  years  have  ranged  around  two  dollars  per  hundredweight  higher  in 
Ontario  than  on  the  Chicago  market.  This  is  in  part  due  to  the  fact  that  lard 
has  been  brought  down  in  price  by  the  enormous  quantities  of  vegetable  oils  on 
the  market,  and  the  lard  hog  loses  so  much  of  his  weight  in  fat  trimmings  that  ■ 
he  is  not  worth  as  much  as  the  more  muscular  bacon  hog.  But  it  must  also 
be  remembered  that  the  demand  for  bacon  on  the  British  market  also  makes 
for  extra  money  in  the  pockets  of  the  Ontario  hog  producers.  Our  slogan 
should  be:  Breed  the  Bacon  Hog. 

What  is  the  Bacon  Hog? 

Without  going  into  an  exhaustive  discussion  of  breeds,  it  might  be  well  to 
consider  type.  Breed  tests  often  show  that  there  is  more  in  type  than  in  breed. 
It  should,  however,  be  understood  that  breeding  counts,  and  no  breeder  is  well 
advised  to  attempt  to  make  over  breeds  when  others  are  already  established 
for  the  certain  purpose  he  desires.  Suffice  it  to  say  that  in  the  production  of 
export  bacon  best  results  are  likely  to  follow  the  breeding  of  the  right  type  of 
Yorkshires,  Tamworths  and  Berkshires.  It  may  be  possible  to  make  bacon 
out  of  Durocs,  Polands,  Chester-Whites  and  the  dual-purpose  Hampshires, 
but  breeders  will  lose  years  of  market  profits  in  remaking  breeds  at  first  con- 
stituted for  other  purposes.  It  should  be  remembered,  too,  that  not  all  York- 
shires are  good  bacon  hogs,  neither  do  all  Tamworths  make  good  Wiltshires, 
and  only  the  long,  smooth  type  of  Berkshires  get  by  in  the  "select"  class.  Hogs 
may  now  be  sold  on  a  graded  basis,  giving  the  producer  a  premium  for  the 
right  kind.  During  the  first  six  months  of  grading  in  Canada,  only  13.3  per  cent , 
or  one  hog  in  every  eight  of  the  527,626  offered,  graded  select.  The  average 
m  Denmark  is  80  per  cent.  At  the  present  time  around  25  to  26  per  cent,  of 
the  hogs  marketed  on  Toronto  market  go  in  the  "select"  class.  This  percent- 
age must  be  increased,  and  it  is  the  object  of  this  bulletin  to  aid  in  this  direction. 

While  a  large  percentage  of  the  hogs  marketed  in  Ontario  are  not  properly 
bred,  many  which  are  bred  right  are  spoiled  by  improper  care  and  finish.  We 
must  not  only  learn  type  but  finish.  However,  type  is  the  foundation  and  breed- 
ing largely  controls  this  factor.  For  strictly  bacon  type  the  packer  likes  the 
Yorkshire  first,  the  Tamworth  second  and  the  Berkshire  third,  but  there  are 
good  and  bad  in  all  these  breeds,  and  anyone  having  the  type  that  grades  "select" 
need  not  discard  his  breed  even  though  it  may  not  be  the  most  popular.  How- 
ever, it  is  good  policy,  particularly  for  the  beginner,  to  produce  what  the  market 
wants. 

The  bacon  hog  should  be  long  and  smooth,  with  a  nicely  arched  back  and 
a  straight,  trim  and  neat  underline.  Length  without  smoothness  and  finish 
does  not  make  a  desirable  hog,  neither  does  smoothness  and  finish  without 
length.  The  jowl  and  shoulder  should  be  light  and  smooth,  showing  no  flabbi- 
ness  in  the  former  and  no  coarseness  or  openness  in  the  latter.  Heavy  jowls 
generally  go  with  thick,  fat  or  coarse  hogs.  Heavy  shoulders  throw  the  side 
out  of  balance,  too  large  a  percentage  of  the  cuts  coming  from  this  comparatively 
cheap  end  of  the  carcase.  The  neck  should  be  light,  not  too  long  and  yet  not 
too  short  and  thick.  The  back,  from  neck  to  tail,  must  be  evenly  and  well 
fleshed.  Good  bacon  hogs  are  not  razor-backs.  The  side  should  be  long  and 
flat,  carrying  even  with  the  shoulder  and  ham,  of  medium  depth  dropping 
straight  from  the  back.    No  round-ribbed  hogs  can  get  in  the  select  class.    The 


rumo  should  round  off  even  with  the  arch  of  the  back  and  should  show  no 
Zfus  fat  at  the  tail  head.    The  ham  should  be  fairly  full  yet  tapered  nice  y 
down  to  the  hock.    The  bone  should  be  clean  and  strong  and  the  body  should 
'hTw  no  tendency  to  wrinkle.    The  belly  should  be  trim  and  neat,  and  the  whole 
body  should  show  that  muscular  tendency  which  denotes  lean  meat  rather  than 
fat    The  pig  must  be  finished  but  not  over  fat.  and  should  weigh,  at  the  market. 
170  lbs  to  220  lbs.,  or  180  lbs.  to  230  lbs.  at  the  farm.    Many  a  good  hog  is  fed 
out  of  the  select  class  by  keeping  him  until  he  is  overweight.    Some  are  ruined 
through  early  pushing  on  heavy  feed.    Others  go  to  market  in  an  unfimsh«l 
condition,  and,  while  long  and  smooth,  lack  the  finish  which  makes  profitable 
killers      The  Wiltshire  side  in  greatest  demand   weighs  from    50  to  65  lbs., 
and  comes  from  the  160  to  210  lb.  hog.    Around  200  lbs   is  the  ideal  weight 
at  which  to  market  the  bacon  hog  and  while  hogs  may  be  made  up  to  this 
weight  at  five  and  a  half  to  six  months  old,  from  six  to  six-and-one-half  and  even 
up  fo  seven  months  may  be  required  to  make  choicest  bacon^   At  the  On^no 
Agricultural  College  choice  bacon  hogs  are  brought  up  to  200  lbs.  at  from  six 
to  six  and  one-half  months.    Hogs  finished  too  young  lack  length  and  muscular 
development.    Those  held  back  until  too  old  are  coarse,  soft  and  undesirable 
killers      Good  bacon  hogs  are  long,  smooth,  trim,  neat  and  muscular,  which 
means  strength  of  constitution  but  not  a  round  fat  belly,  and  which  also  mean. 
TheTroper  proportion  of  lean  to  fat  and  not  a  surplus  of  the  latter  for  the  lard 
kettle.    The  accompanying  illustrations  show  the  right  and  wrong  kinds  alive 
and  the  desirable  and  undesirable  sides  when  hung. 


An  Undesirable  Type. 
A  thick  smooth,  side  short,  jowl  and  underline  heavy,  ribs  round;  a  typical  fat  back,  lard 
type  hog. 

Producing  Bacon. 

Good  bacon  hogs  may  be  produced  either  in  summer  or  winter.  Of  course, 
it  requires  less  expensive  feed  and  care  in  the  summer.  The  strength  of  the  litter 
depends  in  no  small  degree  upon  the  care  of  the  sire  and  dam.  If  possible, 
breed  only  from  a  boar  of  outstanding  bacon  type  himself,  and  preferably  one 
out  of  a  large  even  litter  with  generations  of  bacon  type  behind  them.  The  same 
holds  true  of  the  sow.  Uneven  litters  are  one  of  the  chief  causes  of  lack  of  uni- 
formity in  product.  Thrifty  pigs  are  often  held  too  long,  or  runts  are  sold 
before  properly  finished.  Boars  should  get  little  or  no  service  until  well  grown 
at  eight  or  nine  months  old  and  then  only  a  few  sows.  Sows,  if  they  are  to  get 
the  best  size  and  become  the  best  producers,  should  not  be  bred  until  they  are 
eight  months  old  and  well  grown  for  their  age.     Exercise  for  boar  and  sow  is 


absolutely  essential.  The  boar  should  have  outdoor  exercise  in  a  paddock  for 
from  five  to  ten  hours  out  of  each  twenty-four  hours  winter  and  summer  and 
the  pregnant  sow  should  have  the  run  of  a  pasture  paddock  or  field  in  summer 


A  Good  Type  of  Young  Breeding  Gilt. 
This  eight  months'  old  gilt  shows  the  proper  proportions  to  make  an  ideal  brood  sow  for 
the  production  of  bacon.     Owned  by  Ontario  Agricultural  College. 


Eight  Months'  Old  Boar. 
This  young  hog  is  the  type  from  which  to  produce  bacon  hogs.    He  is  out  of  an  even  litter 
of  16  pie:9.    Note  length,  smoothness,  balance  and  general  conformation.    Owned  by  Ontaria 
Agricultural  College. 
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and  the  barnyard  or  other  paddock  in  winter.  Litters  depend  upon  exercise 
of  the  parents.  Neither  boar  nor  sow  should  be  kept  fat.  Thrifty  condition 
means  good  condition.  For  the  boar,  ground  oats,  wheat  middUngs  and  a  Uttle 
barley  makes  a  good  ration.  With  this  he  should  get  some  mangels  or  sugar 
beets  in  winter  and  some  clover,  alfalfa,  peas  and  oats  or  rape  for  green  feed 
in  summer.  Skim  milk  and  whey  are  always  good.  In  fact,  barley  and  oats 
mixed  makes  a  good  grain  ration  if  it  is  balanced  with  skim  milk,  whey,  clover 
or  alfalfa.  The  following  table  shows  results  with  winter  feeding  of  the  College 
boars : 

Winter  Maintenance  of  Boars. 


Boar 


Age 

Weight 

10  mos. 

285  lbs. 

2  yrs. 

446  lbs. 

5  yrs. 

485  lbs. 

2  yrs. 

615  lbs. 

Feed  per  day 


Gains 

Cost  of 

feed 
per  day 

91  lbs. 

11.6  cts. 

40  lbs. 

11.5  cts. 

19  lbs. 

11.9  cts. 

14  lbs. 

11.5  cts. 

Cost  of  feed 
per  100  lbs. 
live  weight 


No. 

of 

services 


Tamworth 


Yorkshire 


Old  Yorkshire .  . 


Berkshire . 


chop,  6.33  lbs. 
whey,  16  lbs. 
mangels,    3  lbs. 

chop,  6,51  lbs. 
whey,  16  lbs. 
mangels,    2  lbs. 

chop,  6.51  lbs. 
whey,  16  lbs. 
mangels,    3  lbs. 

chop,  6.3  lbs. 
whey,  16  lbs. 
mangels,    3  lbs. 


3 . 1  cts. 


2 . 5  cts. 


2.4  cts. 


1.8  cts. 
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Chop — equal  parts  barley  and  oats  by  weight,  $1.40  per  cwt. 
Whey,  12^  cts.  per  cwt. 
Mangels,  15  cts.  per  bushel. 
Nutritive  ratio,  1:7. 
Average  daily  cost,  11.6  cents. 

Ground  oats  should  form  the  basis  of  the  ration  for  the  brood  sow.  If 
middlings  can  be  added  up  to  30  or  50  per  cent.,  so  much  the  better.  Barley 
may  be  used  as  a  part  of  the  ration,  but  preferably  not  more  than  one- third 
and  never  more  than  one-half.  Corn,  if  used,  should  not  constitute  more  than 
one-third  the  ration,  and  preferably  with  one- third  oats  and  one-third  shorts 
or  middlings.  Sows  should  summer  on  alfalfa,  red  clover,  sweet  clover,  peas 
and  oats  or  rape  with  little  grain.  Skim  milk,  buttermilk  and  whey  are  always 
valuable  for  the  brood  sow. 

It  is  not  the  object  of  this  leaflet  to  go  into  detail  on  feeding  and  management 
of  breeding  stock.  Keep  in  mind  exercise,  and  feeds  intended  to  produce  bone 
and  muscle,  not  fat. 


Feeding  for  Bacon. 

Pigs  intended  for  bacon  should  nurse  from  six  to  eight  weeks.  At  the 
Ontario  Agricultural  College  all  litters  are  left  with  the  sows  until  they  reach 
eight  weeks  old.  Weaning  is  done  gradually,  and  there  is  no  better  feed  than 
skim  milk  and  middlings  with  which  to  start  the  newly  weaned  pigs.  However, 
finely  ground  oats  and  middlings  are  often  used,  and  even  a  mixture  of  one- 


third  middlings,  one-third  finely  ground  oats  and  one-third  barley  is  often  used 
to  good  advantage.  In  the  making  of  bacon  it  must  be  remembered  that  the 
right  type  of  pig  may  be  ruined  by  heavy  feeding  on  barley,  corn  and  other 
heating  and  fattening  feeds  just  after  weaning  and  before  he  is  properly  grown. 
Rations  should  be  made  up  with  the  idea  of  promoting  growth  rather  than 
finish.  The  best  growing  feeds  are:  middlings,  shorts,  finely  ground  oats, 
skim  milk,  buttermilk,  whey,  tankage  (alfalfa,  red  clover,  green),  rape  and  roots. 
The  bacon  hog  must  be  grown  first,  then  finished.  Heavy  feeds  too  early  in 
life  tend  to  round  the  rib,  shorten  the  side  and  lay  excess  fat  on  the  back  and  ham 
as  well  as  make  for  a  flabby  jowl  and  a  wasteful  middle.  Many  well  bred  hogs 
of  good  type  are  spoiled  by  early  pushing  with  the  wrong  kinds  of  feed. 
Middlings,  oats,  milk,  whey,  tankage,  and  the  clovers  are  high  in  protein,  and  so 
build  bone  and  muscle  rather  than  fat.  Exercise  helps  to  build  muscle  also, 
and  should  be  freely  given  to  young  pigs.  Generally  speaking,  it  is  well  to  grow 
the  pigs  until  they  are  four-and-one-half  to  five  months  old  and  then  finish  them 
as  quickly  as  possible  by  gradually  adding  barley  in  place  of  middlings,  a  good 
finishing  ration  being  composed  of  two-thirds  barley  and  one-third  finely  ground 
oats.  If  skim  milk  is  not  available,  tankage  up  to  8  or  10  per  cent,  in  the  ration 
will  prove  profitable,  particularly  in  winter  feeding.  The  plan  should  be  to 
grow  the  pig  before  he  is  finished,  and  to  finish  under  230  lbs.  at  the  farm.  The 
all  too  prevalent  idea  that  pigs  make  cheaper  gains  when  around  200  lbs.  is 
erroneous.  Pigs,  like  all  other  animals,  make  most  economical  gains  when 
young.  It  does  not  pay  to  hold  them  over  the  market  weight,  either  in  gains 
or  in  market  price.  Once  over  the  220  lbs.  at  the  market  and  they  are  docked 
$1  per  hundred  pounds.  All  young  pigs  should  get  exercise,  and,  in  summer, 
green  feed  will  reduce  the  cost  of  pork  production  up  to  nearly  25  per  cent. 
All  pigs  should  have  mineral  matter.  The  following  has  given  good  results  at 
the  O.A.C.:  Four  bushels  charcoal  or  wood  ashes,  8  lbs.  salt,  2  quarts  of  air- 
slaked  lime,  10  lbs.  steamed  bone  meal  and  1  lb.  sulphur.  Place  this  in  a  box 
in  a  corner  of  the  pen. 

Chief  Causes  of  Pigs  of  the  Right  Type  not  Grading  "Select." 

1.  Overweight. — Overweight  at  the  market.  Fed  too  long,  possibly  waiting 
for  a  rising  market.  Feeder  loses  out  because  they  sell  for  $1  per  cwt.  less  and 
do  not  make  as  economical  gains  as  are  made  under  200  lbs. 

2.  Heavy  feeding  just  after  weaning.  Pigs  pushed  on  heavy  fattening  feeds 
such  as  barley,  buckwheat  and  corn  too  soon  after  weaning.  Pigs  must  be 
grown  on  protein-rich  feeds  and  finished  later. 

3.  Poor  feeding. — Pigs  starved  or  stunted  in  early  life  or  held  until  old, 
coarse  and  rough  before  they  are  up  to  market  weight.  Generally  soft  in  carcase 
and  coarse  in  texture. 

4.  Under  finish, — Pigs  not  finished  to  the  desired  IJ^  inches  of  fat  down  the 
back,  generally  through  lack  of  feed  or  a  mistaken  idea  of  what  the  finished 
bacon  hog  really  is. 

Softness  in  Bacon. 

Softness  is  one  of  the  chief  causes  of  loss  in  Canadian  bacon.  All  soft 
bacon  sells  at  a  discount.  Pigs  fed  heavily  in  early  life,  particularly  on  fattening 
feeds,  and  at  the  same  time  closely  confined  in  pens  without  exercise  produce 
a  soft  bacon.     Experimental  work  at  the  O.A.C.  has  proven  this  fact  as  well 


as  that  pigs  grown  to  100  to  125  lbs.  weight  on  mixed  feeds  well  balanced  with 
skim  milk  (about  2^  lbs.  milk  to  1  Ib/of  meal)  or  tankage  up  to  10  per  cent. 


"Wiltshire"  side  from  a  select  bacon  hog.         "Wiltshire"    side    from    hog    of    lard    type. 
"Note   the  length,  evenness  of  finish  and  uni-     Too  short,  too  fat,  and  too  heavy  m  front, 
formity. 

in  the  ration  may  be  finished  on  corn  or  barley  and  still  produce  a  firm,  high- 
quality  product.     Close  confinement  in   pens  from  weaning  until   marketing 
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^ffJ  tt"t"T,*°  '''°'^"?  ^  '?^*;  ^^}'^^  P'"^"""^-  I^^'^  by-products  tend  to 
offset  the  trouble  ansmg  from  lack  of  exercise,  but  both  exercise  and  skim  milk 
are  better  than  either  alone.  Unthrifty  hogs  and  all  unfinished  hogs  as  well 
as  hogs  carried  too  long  on  a  maintenance  ration  to  keep  them  from  becoming 
too  heavy  while  holding  for  a  rise  in  prices  generally  kill  out  soft  carcases  of  lower 
than  select  grade. 

Feeding  corn  alone  for  an  extended  period  produces  poor  gains  and  a  soft 
undesirable  carcase.     Barley  and  oats    produce  a   firm,  satisfactory  bacon' 
Extensive  experiments  show  that  roots  and   green   feed,   including   pasture' 
clovers  and  rape,  have  no  injurious  effect  upon  the  quality  of  the  bacon. 

In  summer  finishing  for  the  last  month  or  so,  more  rapid  gains  are  made 
where  green  feed  is  carted  to  the  pigs  inside  as  compared  with  allowing  the  vies- 
to  graze,  but  it  takes  just  about  double  the  work. 

Marketing  immature,  unfinished  pigs  should  be  discouraged.     Thev  kill 
a  low  percentage  carcase  and  are  generally  soft  and  so  do  not  grade  select 
Unthrifty  hogs  generally  produce  soft  carcases.    Exercise  and  thrift  go  together' 
and  thrift  and  firmness  are  inseparable.  ' 

Feeding  on  meal  and  meal  alone  has  a  tendency  to  produce  soft  bacon. 
Mixed  feeds  are  safer  than  exclusive  meal  rations. 

Beans  produce  soft  pork.  Buckwheat  fed  alone  has  a  similar  tendency 
Fed  in  a  mixed  ration,  it  is  all  right  and  gives  good  gains.  Certain  oily  by- 
products  should  not  be  fed  in  large  quantities  but  only  as  a  small  portion  of 
the  ration.  ^ 

Exercise,  rapid  growth  from  weaning  up  to  the  finishing  age  on  a  mixture 
of  feeds,  and  a  satisfactory  degree  of  finish  evenly  distributed  make  for  quality 
of  product.  Starving,  stunting,  holding,  crowding  with  heavy  feed  when  youn/ 
lack  of  variety  in  feed,  holding  for  a  higher  market  all  make  for  a  low-erade 
product.  ^ 


Feed  to  Produce  100  Pounds  of  Gain. 

Many  feeders  still  believe  that  it  costs  more  to  put  a  pound  of  gain  on  a 
bacon  hog  than  upon  a  lard  hog.  This  is  not  correct.  The  right  kind  of  bacon 
hog  will  make  gains  as  cheaply  as  the  lard  hog  breeds.  Some  years  ago  a  series 
of  experiments  were  conducted  at  the  O.A.C.  with  six  different  breeds  of  swine 
and  the  following  table  shows  how  they  stood  in  each  of  five  years  as  to  economy 
of  gains:  -^ 


1st  year 


1.  Berkshire. 

2.  Tarn  worth. 

3.  Poland  China. 

4.  Duroc  Jersey. 

5.  Chester  White, 

6.  Yorkshire. 


2nd  year 


1.  Berkshire. 

2.  Tamworth. 

3.  Poland  China. 

4.  Chester  White. 

5.  Yorkshire. 

6.  Duroc  Jersey. 


3rd  year 


4th  year 


1.  Yorkshire. 

2.  Berkshire. 

3.  Duroc  Jersey. 

4.  Tamworth. 

5.  Chester  White. 

6.  Poland  China. 


1.  Berkshire. 

2.  Tamworth. 

3.  Yorkshire. 

4.  Chester  White. 

5.  Duroc  Jersey. 

6.  Poland  China. 


5th  year 


1.  Berkshire. 

2.  Yorkshire. 

3.  Duroc  Jersey. 

4.  Chester  White. 

5.  Tamworth. 

6.  Poland  China. 


: 


This  table  shows  that  the  bacon  breeds  held  their  own.  Moreover  the 
Yorkshires  stood  first  over  the  period  of  five  years  as  to  suitability  for  export 
bacon,  with  the  Tamworths  second  and  the  Berkshires  a  good  third.  The 
other  three  breeds  proved  unsuitable  for  the  export  trade. 
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During  the  past  four  years  a  hog-finishing  test  on  outdoor  winter  feeding 
has  been  carried  on  with  results  shown  in  the  following  table: 


Relative  Economy  of  Winter  Gains — Fed  Outdoors. 


First  Year 

Second  Year 

Third  Year 

Fourth  Year 

Yorkshire 

Berkshire 

Duroc 

Tamworth 

Poland 

Berkshire 

Duroc 

Chester 

Tamworth 

Yorkshire 

Poland 

Yorkshire 

Duroc 

Chester 

Berkshire 

Poland 

Tamworth 

Berkshire 

Poland 

Duroc 

Tamworth 

Yorkshire 

Chester 

Note. — These  pigs  were  all  fed  outdoors  with  sleeping  shelters  in  place  of  pens. 
They  started  at  an  average  weight  of  100  pounds  each  and  wintered  in  outdoor  runs. 
The  table  shows  the  relative  economy  of  gains  made  in  six  breeds. 
There  were  no  Chesters  in  the  experiment  in  the  first  year. 

All  pigs  were  graded  when  slaughtered  and  the  grading  statement  was  as  follows:  York-- 
shires,  11  S.,  1  T.S.;  Berkshires,  6  S.,  6  T.S.;  Tamworths,  6  S.,  6  T.S.;  Durocs,  2  S,, 
lOT.S.;  Chesters,  IS.,  8  T.S.;  Polands,  OS.,  12  T.S.      Note:    S=Select.     T.S.=  Thick  smooth.. 

Outside  vs.  Inside  Winter  Feeding. 

In  the  Middle  Western  States  large  numbers  of  hogs  are  fed  in  winter  in 
open  corrals  with  only  improvised  shelters.  Following  out  this  idea  an  experi- 
ment has  been  under  way  at  Guelph  for  four  years  to  show  relative  economy  of 
gains  in  six  breeds  fed  outdoors  with  only  open  shelters  for  the  hogs.  It  has 
been  found  that  the  pigs  must  reach  about  100  pounds  in  weight  before  they 
will  stand  the  rigours  of  an  Ontario  outdoor  run  in  winter.  Young  pigs  just 
weaned  will  not  make  satisfactory  gains  outdoors  from  late  November  to  late 
March,  but  where  the  pigs  are  farrowed  fairly  early  in  the  fall  and  have  reached 
90  to  110  pounds  in  weight  they  seem  to  do  fairly  well  in  these  outside  lots  if 
they  have  a  dry  shelter  in  which  to  sleep.  The  shelters  these  pigs  had  were 
open  so  that  they  could  go  in  and  out  at  will.  In  the  winter  of  1925-26  a  number 
of  these  pigs  fed  outside  were  compared  with  a  similar  number  of  like  pigs  fed 
inside.  The  following  table  shows  that  each  lot  made  a  profit  over  cost  of  feed, 
but  that  those  fed  inside  made  just  a  little  higher  returns  than  those  fed  in  the 
open.  However,  if  cost  of  housing  had  been  considered,  those  fed  outside- 
would  possibly  nearly  equal  those  fed  in  an  expensive  pen.  The  following 
tables  show  the  results  in  brief: 


Meal  Required  for  100  Pounds  Gain. 


Outside  Feeding 

Inside  Feeding 

Yorkshires 

421.6  lbs. 
395      lbs. 
339.6  lbs. 

377  lbs. 

Tamworths 

Berkshires 

346  lbs. 
276  lbs. 

Average 

385.4  lbs. 

333  lbs. 
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Meal  and  Meal  Equivalent  for  100  Pounds  Gain. 


Yorkshires. , 
Tamworths.  , 
Berkshires. . , 

Average . 


Outside  Feeding 


569.2  lbs. 
549. 2  lbs. 
464.9  lbs. 


527. 7  lbs. 


Inside  Feeding 


532  lbs. 
480  lbs. 
386  lbs. 


466  lbs. 


Note. — Skim  milk  was  fed  with  the  meal  and  in  this  table  is  brought  to  meal  equivalent. 


Profit  Over  Cost  of  Feed. 


Outside  Feeding 

Inside  Feeding 

Yorkshires,  per  hog 

Tamworths,  per  hog 

Berkshires,  per  hog 

$6.12 
6.68 
7.96 

$7.17 
6.67 
8.58 

Average 

$6.92 

$7.47 

These  tables  show  a  very  good  average  profit  for  the  three  bacon  breeds  fed 
•outdoors,  but  the  Yorkshire  does  not  seem  to  stand  the  outdoor  feeding  quite 
as  well  as  the  other  two  breeds  do. 


PURE-BREDS   VS.    CrOSS-BREDS   IN   PORK   PRODUCTION. 

During  the  winter  of  1925-1926  a  feed  test  was  made  at  the  O.A.C.  to 
determine  the  comparative  economy  of  pork  production  between  pure-bred  hogs 
of  the  three  recognized  bacon  breeds  and  the  respective  crosses  of  the  same 
breeds.  For  this  purpose  the  following  hogs  were  used  in  the  trial:  One  pen 
each  of  pure-bred  Yorkshires,  Berkshires  and  Tamworths,  Tamworth-Yorkshire 
cross-breds,  Yorkshire-Berkshire  cross-breds,  and  Tamworth-Berkshire  cross- 
breds. 

In  selecting  hogs  for  the  experiment  an  endeavour  was  made  to  obtain  hogs 
of  fairly  uniform  size  and  age  and,  at  the  same  time,  obtain  lots  of  as  nearly  the 
same  blood  lines  as  possible.  To  this  end  the  pure-bred  Yorkshires  and  the 
dam  of  the  Tamworth-Yorkshire  crosses  were  of  the  same  blood  lines;  in  turn 
the  sire  of  the  Tamworth-Yorkshire  crosses  and  that  of  the  Tamworth-Berk- 
shire crosses  was  the  same,  the  pure-bred  Berkshires  and  the  dam  of  the  York- 
shire-Berkshire crosses  were  of  the  same  blood  lines  and  the  dam  of  the  Tam- 
worth-Berkshire crosses  carried  some  of  the  same  blood  as  the  pure-bred  Berk- 
shires; the  only  hogs  used  in  the  trial  which  were  of  distinctly  different  breeding 
were  the  pure-bred  Tamworths  which,  however,  were  sired  by  an  outstanding 
boar. 

All  pens  were  given  the  same  treatment  and  were  fed  the  same  rations  at 
the  different  stages  of  growth  and  finishing  and,  as  far  as  possible,  marketed  at 
the  same  weight. 
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The  following  is  a  brief  statement  of  the  findings: 


No.  of  lbs.  of  meal  required  for  100  lbs.  g^in^.  ■  •  •  •  •^^- ,  •  •  -  •^-  •  • 
No.  of  lbs.  of  meal  or  meal  equivalent  required  for  100  lbs.  gain.  .  . 

Average  daily  gain  per  hog • •  • 

Average  profit  over  feed  consumed  per  hog 


333.3  lbs. 
466.0 

1.66  lbs. 
$7.14 


352.3 
506.3 

1.23  lbs. 
$4.94 


Note  -These  hogs  were  fed  skim  milk  and  mangels  along  with  the  grain  and  the  supple- 
ments are  expressed  in  terms  of  meal  equivalent. 

So  far  as  grading  on  foot  was  concerned,  there  were  the  same  number  of 
selects  in  the  cross-bred  lots  as  in  the  pure-bred  lots;  however,  on  the  rail 
S  there  was  only  a  slight  preference  for  the  pure-breds  so  far  as  depth  and 
Tni^formity  of  depth  of  fat  down  the  back  was  concerned,  the  size  and  evenness 
of  the  bell^  strea'k  in  the  carcasses  of  the  pure-breds  in  ^h-  particdar  t^^^^^^^^^ 
decidedly  superior  to  that  of  the  cross-breds;  moreover,  as  a  lot,  the  carcasses 
of  the  pure-breds  were  better  balanced  than  those  of  the  cross-breds. 


The  skeletons  of  two  hogs  which  weighed  230  lbs.  each  when  alive      The  larger  frame  is  that  of 

a  bacon  hog  and  the  smaller  that  of  lard  hog. 

The  Framework  of  the  Bacon  Hog. 

Some  leading  breeders  of  bacon  hogs  have  for  many  years  believed  that 
something  should  be  done  to  show  a  comparison  of  the  skeletons  of  a  typical 
select  bacon  hog  and  a  typical  thick-fat  lard  hog  of  similar  weight.  Accorduigly 
the  swine  breeders'  association  agreed  to  furnish  the  pigs  and  the  College  under- 
took the  expense  of  degreasing  and  mounting.  The  champion  bacon  barrow 
at  the  1923  Royal  Agricultural  Winter  Fair,  weighing  at  time  of  killing  230 
pounds  on  foot,  was  selected  as  an  outstanding  representative  of  a  bacon  hog. 
He  was  long,  smooth,  trim,  firm  and,  as  his  owner  said,  "full  of  lean  meat. 
The  other  hog  was  a  typical  thick-fat  or  lard  hog  of  the  same  weight  but  slightly 
older.  He  was  short,  fine  in  the  bone,  heavy  in  the  jowl,  round  on  the  rib, 
bulging  in  the  ham  and  rather  flabby  in  the  underline.     Skeletons  were  prepared 
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and  mounted  from  these  two  hogs  and  they  furnish  an  excellent  basis  for  a 
study  of  type.  The  first  thing  one  notices  is  the  differences  in  height  and  length 
between  the  two.  The  skeleton  of  the  bacon  hog  shows  more  bone  of  cleaner 
flatter,  flmtier  quality  than  is  the  case  with  the  lard  hog.  It  stands  higher  up 
.  and  shows  a  leveller  rump.  There  is  a  great  difference  in  the  shape  of  the 
bones,  even  those  of  the  legs  showing  flatter  and  more  quality  in  the  bacon  hog 
But  m  the  ribs  there  is  a  very  marked  difference.  The  ribs  of  the  bacon  hog 
are  much  flatter  and  the  spring  they  show  from  the  backbone  is  not  nearly 
so  marked  as  in  the  lard  hog.  They  are  also  set  farther  apart.  The  shoulder 
blades  are  also  set  flatter  and  smoother  on  the  bacon  hog.  There  seems  to  be 
a  marked  relation  between  amount,  quality  and  shape  of  bone  and  muscle  or 
lean  meat. 

Another  point  of  importance  is  the  fact  that  the  brain  cavity  and  spinal 
cord  capacity  is  much  greater  in  the  bacon  hog  skeleton  than  in  that  from  the 
lard  hog.  This  would  seem  to  indicate  that  nervous  development  and  lean 
meat  may  go  together. 

Another  important  point  is  shown  in  the  two  skeletons.  The  thoracic 
capacity  of  the  bacon  hog  was  much  greater  than  that  of  the  lard  hog,  which 
would  lead  one  to  think  that  he  might  have  had  a  stronger  constitution  even 
though  his  ribs  were  not  sprung  out  at  right  angles  from  his  back  bone  as  in 
the  lard  hog.  The  abdominal  capacity  was  also  greater  in  the  bacon  hog. 
This  may  serve  to  substantiate  the  claim  that  good  bacon  hogs  will  make  just 
as  cheap  and  economical  gains  as  will  lard  hogs. 

A  further  interesting  fact  is  noted  from  the  skeletons.  That  of  the  bacon 
hog  has  fifteen  pairs  of  ribs  while  that  of  the  lard  hog  has  only  fourteen  pairs. 
We  have  made  considerable  investigation  of  this  factor  and  have  found  that 
most  select  bacon  hogs  have  at  least  fifteen  pairs  of  ribs  while  most  hogs  of  the 
so-called  thick  smooth  type  have  fourteen  pairs.  A  considerable  portion  of  the 
long  hogs  have  sixteen  pairs  and  we  have  found  one  with  sixteen  ribs  on  one  side 
and  seventeen  on  the  other.  One  naturally  wonders  whether  there  is  any  con- 
nection between  the  number  of  ribs  and  the  length  of  the  hog. 

The  Self-feeder  for  Hogs. 

During  recent  years  considerable  work  has  been  done  with  self-feeders  for 
growing  and  fattening  hogs.  The  self-feeder  has  advantages  in  outside  runs. 
It  cuts  down  labour  to  some  extent  but  it  is  doubtful  whether  hogs  can  be  as 
successfully  grown  into  market  selects  on  the  self-feeder  as  by  the  best  hand 
feeding.  There  is  a  danger  of  the  pigs  overdoing  their  grain  ration  a  little  and 
becoming  too  fat  before  properly  grown.  Satisfactory  gains  are  made  on  the 
self-feeder. 

For  inside  feeding  the  device  is  of  doubtful  value.  In  an  experiment  at 
the  O.A.C.,  pen-fed  pigs  made  practically  the  same  gains  on  the  self-feeder  as 
where  hand  fed  on  the  same  meal  mixture.  The  big  advantage  claimed  for  the 
self-feeder  is  that  it  saves  labour  where  pigs  are  grain  fed  while  on  pasture,  but 
it  is  more  valuable  in  the  production  of  lard  hogs  than  in  bacon  hog  feeding. 

The  following  illustration  shows  a  handy  type  of  self-feeder  and  is  self- 
explanatory. 
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SECTION 

SELF-FEEDER  FOR  HOGS 


PL.Arf 


With  good  feeding  it  requires  around  400  lbs.  of  meal  or  its  equivalent  to 
produce  100  lbs.  of  gain,  and  the  big  thing  to  remember  is  that  there  is  very 
little  difference  in  cost  of  gains  with  the  various  breeds,  but  there  is  a  difference 
in  grade  of  product  which  means  more  money  for  the  kind  that  grade  select. 
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Standard  Rations  for  Bacon  Hogs. 


Breeding  Boars 

Equal  parts  barley  and  oats  (ground). 

23^  lbs.  whey  or  skim  milk  per  lb.  grain. 

2  to  3  lbs.  mangels  or  sugar  beets. 

For  summer — Green  alfalfa,  red  clover  or 
peas  and  oats  may  take  place  of  roots  and 
milk. 

Tankage  may  be  used  up  to  8  per  cent,  in 
place  of  skim  milk  or  whey  in  winter.  Or 
oilcake  meal  may  be  used  in  about  the 
same  proportion.  If  no  skim  milk  or  tank- 
age available,  use  middlings  one-third  of 
ration. 

Feed  the  amount  they  will  clean  up  in  15 
minutes. 


Breeding  Sows  (Dry), 

Equal  parts  barley  and  oats  (ground). 
1  lb.  per  100  lbs.  of  live  weight. 

Whey  4  lbs.  per  100  lbs.  live  weight. 
Skimmilk,  2  lbs.  per  100  lbs.  live  weight,  or 
Shorts    or    middlings,    one-third    the    grain 
ration. 

Roots,  2  lbs.  per  100  lbs.,  live  weight. 

Cured  alfalfa  or  red  clover,  all  they  will  eat 
in  winter. 

In  summer,  2  lbs.  of  grain  mixture  per  sow 
per  day  when  on  pasture  of  clover  or  peas 
and  oats. 


Breeding  Sows  (Nursing). 
For  a  450  lb.  sow: — 

Oats  and  barley  (ground)  equal  parts,  7  lbs. 

Middlings 3  lbs.  Ration  when  pigs  are  young  increasing  to 

15  lbs.  grain  as  the  litter  grows  older. 
Skim  milk 22  lbs. 

Roots 7  lbs. 

Corn  or  buckwheat  might  be  used  as  one-quarter  the  ration  in  place  of 
barley. 

Whey,  tankage,  or  oil  cake  could  take  the  place  of  skim  milk. 

In  summer,  green  clover,  alfalfa,  peas  and  oats  or  rape  would  largely  take 
the  place  of  skim  milk  and  roots. 

Rations  for  Market  Hogs. 

Weanling  Pigs  up  to  75  lbs.  Growing  Pigs,  75-100  lbs. 

No.  1. — Equal  parts  of  finely  ground  oats  No.  1. — 2  parts  finely  ground  oats, 
and  wheat  middlings.  1  part  ground  barley. 

2^  lbs.  of  skim  milk  or  buttermilk  1  part  wheat  middlings. 

to  1  lb.  meal.  2^  lbs.  skim  milk  to  1  lb.  meal. 

If  skim  milk  not  available,  8  to  10  If  skim  milk  not  available,  8  per  cent, 

per  cent,  tankage.  tankage. 

(About  1  lb.  tankage  to  9  or  10 

lbs.  meal.)  Finishing  Pigs,  150-200  lbs. 

Growing  Pigs,  100-150  lbs.  No.  1. — 1  part  ground  oats. 
No.  1.— Barley    and    oats    (ground),    equal  2  P^^^s  ground  barley. 

parts.  Skim  milk,  2  lbs.  to  1  lb.  meal;  or 

Skim  milk,  23^  lbs.  to  1  lb.  meal.  Tankage,  8  per  cent. 

Or 
Tankage,  8  per  cent.  Growing  Pigs,  75-100  lbs. 

Weanling  Pigs  up  to  75  lbs.  No.  2.--2  parts  finely  ground  oats. 
No.  2.-3  parts  finely  ground  and  sifted  oats.  }  P^^"  Z^lf^f^:,, 

SkL^  milk  :r^t?nt"gr/s  in  No.  1.  ^kim  milk  L  tankage  as  in  No.  1. 

Growing  Pigs,  100-150  lbs.  Finishing  Pigs,  150-210  lbs. 

No.  2. — 3  parts  ground  oats.  No.  2. — 2  parts  ground  oats. 

2  parts  ground  corn.  3  parts  ground  corn. 

Skim  milk  or  tankage  as  in  No.  1.  Skim  milk  or  tankage  as  in  No.  1. 

Note. — In  feeding  all  market  hogs,  rather  than  give  actual  amounts  of  feed  per  100  pounds 
live  weight,  the  writer  prefers  just  the  amount  they  clean  up  well  in  15  minutes.  Amounts  vary 
with  different  litters  but  the  15-minute  period  is  a  safe  guide. 
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Where  skim  milk  is  not  available,  tankage  is  a  fair  substitute,  but  should 
be  fed  with  care.  It  should  be  well  mixed  with  the  grain  and  should  be  fed  in 
very  small  amount  at  first,  gradually  increasing  up  to  8  or  10  lbs.  in  100  lbs. 
of  the  meal  mixture.  Too  little  may  not  balance  the  ration  and  so  would  prove 
unsatisfactory.  Oil  cake  meal  may  be  used  in  place  of  tankage.  Where  green 
alfalfa  or  red  clover  or  peas  and  oats  or  rape  are  available,  skim  milk,  tankage 
or  other  protein-rich  feed  is  not  so  essential.  Roots  in  winter  may  be  used 
to  good  advantage  in  the  ration  of  the  growing  pig.  They  may  be  fed  in  equal 
weight  with  the  meal.  Feeds  not  mentioned  may  be  worked  in,  but  the  materials 
stressed  here  should  form  the  basis  of  the  ration. 

Skim  milk,  tankage  or  oil  cake  is  not  absolutely  necessary  in  the  ration 
for  the  finishing  pig  but  a  little  may  be  used  to  good  advantage. 

If  corn  is  used  in  any  large  amount  in  the  feed,  skim  milk,  tankage,  oil  cake, 
green  alfalfa  or  some  other  protein-rich  feed  is  necessary  in  abundance. 

No  attempt  has  been  made  to  exhaust  the  available  feeds.  The  foregoing 
rations  will  give  an  idea  of  the  kind  of  ration  required. 
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The  Foundation  of  Successful  Agriculture  is  a  Soil  Plentifully 
Supplied  with  Lime,  Organic  Matter  and  Phosphorus 

THIS  IS  TRUE  FERTILITY 


INTRODUCTION 
Prof.  R.  Harcourt,  Professor  of  Chemistry,  O.A.C. 

On  some  of  the  soils  of  the  Provmce  it  has  been  difificult  to  secure  a  catch 
of  clover.  Experimental  work  has  proven  that  in  many  instances  this  difficulty 
may  be  overcome  by  adding  lime,  either  in  the  form  of  slaked  lime  or  ground 
limestone,  to  the  soil.  To  demonstrate  this  fact,  we  planned  ah  experiment  to 
be  carried  out  in  three  farms  in  eight  different  counties,  twenty-four  experiments 
in  all.  The  remarkable  results  secured  the  first  season  led  us  to  repeat  the  work 
the  following  year  and  again  the  year  after.  Thus  this  experiment  has  been 
carried  out  on  three  farms  in  each  of  twenty-four  counties. 

In  the  western  part  of  the  Province  nearly  all  of  the  clover  is  seeded  with 
fall  wheat.  It  was,  consequently,  necessary  to  apply  the  lime  for  the  clover 
before  sowing  the  wheat.  Previous  experimental  work  has  also  shown  us  that 
phosphates  can  be  applied  very  profitably  for  fall  wheat.  We,  therefore,  decided 
to  combine  the  two  factors  in  the  demonstration. 

The  commercial  firms  selling  lime  and  fertilizers  in  the  Province  readily 
agreed  to  supply  the  materials  free  of  charge,  this  Department  to  pay  cost  of 
transportation  and  to  look  after  the  details  of  the  experiment.  The  lirms  sup- 
plying the  acid  phosphate  were  anxious  to  include  a  complete  fertilizer  in  the 
test.  This  was  agreed  to  on  the  understanding  that  they  select  the  fertilizer 
and  state  the  rate  at  which  it  was  to  be  applied.  The  experiment  thus  con- 
sisted of  four  plots,  a  check,  lime  alone,  lime  and  phosphate,  and  a  complete 
mixture,  each  plot  to  be  one-half  acre  in  size.     In  the  first  experiment  laid  down 


in  the  fall  of  1922,  the  complete  mixture  contained  two  per  cent,  of  nitrogen, 
eight  per  cent,  of  phosphoric  acid  and  two  per  cent,  of  potash,  or  what  is  com- 
monly called  a  2-8-2  fertilizer.  In  the  second  series  of  experiments  this  was 
raised  to  a  2-10-2,  and  in  the  third  series,  to  a  2-12-2.  We  believe  one  of  the 
good  results  of  this  experiment  is  the  bringing  on  to  the  market  complete  mixtures 
of  this  type;  for  it  is  undoubtedly  true  that  the  highest  percentage  of  phosphoric 
acid  improves  the  fertilizer  for  the  wheat  crop. 

The  tabulated  results  shov/  the  influence  of  the  lime  in  the  yield  of  clover, 
and  the  really  wonderful  results  obtained  from  the  phosphate,  not  only  as  seen 
in  the  increased  yields  of  wheat,  but  in  the  clover  crops  following  the  wheat. 
These  experiments  and  others,  with  such  crops  as  canning  peas,  potatoes  and 
turnips,  lead  us  to  believe  that,  provided  legumes  are  grown  regularly  in  the 
rotation  and  the  land  is  in  a  good  state  of  fertility,  acid  phosphate  alone  can  be 
used  very  profitably  for  most  farm  crops.  The  experiments  also  show  that 
when  legumes  have  not  been  given  a  chance  to  enrich  the  soil  in  nitrogen  and 
the  land  is  in  a  low  state  of  fertility,  a  complete  mixture  may  give  the  most 
economical  results. 


FACTS  YOU  SHOULD  KNOW 

1.  Acid  phosphate,  as  it  is  called,  when  well  made  will  not  make  soil  acid. 
Forty  years'  continuous  application  has  had  no  effect. 

2.  All  the  phosphate  is  retained  in  the  soil  and  there  is  no  loss  by  leaching. 

3.  Where  the  soil  is  slightly  to  medium  acid,  acid  phosphate  will  generally 
overcome  harmful  action  to  crops,  due  to  the  soil  acidity. 

4.  For  strongly  acid  soils  acid  phosphate  will  help  but  should  be  accom- 
panied by  lime. 

5.  If  lime  is  necessary,  any  form  recommended  in  Bull.  313,  Soil  Acidity 
and  Liming,  issued  by  the  Department  of  Chemistry,  will  prove  satisfactory. 

6.  If  the  soil  is  in  a  very  low  state  of  fertility,  nitrogen  and  potash  should  be 
applied  with  the  phosphate.  The  percentage  of  either  need  not  exceed  three 
or  four  per  cent,  and  the  percentage  of  phosphoric  acid  should  be  as  high  as 
possible. 

7.  Acid  phosphate  and  lime  increases  the  amount  of  clover  in  hay  and 
increases  the  feeding  value.  » 

8.  The  increase  in  the  clover  stand  increases  the  amount  of  nitrogen  removed 
from  the  air. 

9.  Acid  phosphate  hastens  the  maturity  of  cereals  from  two  days  to  a  week. 

10.  The  effect  of  treatment  extends  over  three  years  for  the  phosphate  and 
over  four  for  the  lime. 

SUMMARY  OF  RESULTS 

Average  Percentage  Increase  in  Yield  of  Wheat  and  Following  Hay  Crop  Obtained 
FROM  Experiments  in  Eight  Counties,  Seeded  the  Fall  of  1922 


Treatment 


Lime 

Lime  and  acid  phosphate 
Complete  fertilizer 


Wheat 
1923 


.9 
54.6 
19.3 


Hay  following  wheat 


1924 


40.4 
60.8 
37.1 


1925 


27.2 
36.0 


1926 


17.2 
28.3 


Average  Percentage  Increase  in  Yield  Obtained  from  Exper™ents  in  Other  Eight 
'^  Counties,  Seeded  in  the  Fall  of  1923 


Treatment 


Lime 

Lime  and  acid  phosphate , 
Complete  fertilizer 


1924 


9.0 

45.2 
35.4 


1925 


40.7 
62.7 
32.7 


1926 


26.3 
54.8 
31.8 


Average  Percentage  in  Yield  Obtained  from  Experiments  in  Still  Other  Eight 

Counties,  Seeded  in  the  Fall  of  1924 

No  Lime  Needed  


Treatment 


Wheat 
1925 


28  1 
Lime  and  acid  phosphate 29  6 

Complete  fertilizer 


Hay 
1926 


32.5 
14.8 


SERIES  L-LIME  AND  PHOSPHATE  EXPERIMENTS 

Having  noted  the  increase  of  crop  from  the  use  of  acid  phosphate  in  several 
local  experiments,  it  was  decided  by  the  Department  of  Chemistry,  O-^-^-;  ^^ 
estabUsh  a  series  of  co-operative  experiments  over  Western  Ontario  to  deter- 
mine whether  all  the  soils  would  respond  in  the  same  way. 

Further,  since  the  preliminary  soil  survey  indicated  the  presence  of  fairly 
well  defined  areas  of  acid  soils,  it  was  thought  desirable  to  include  lime  in  the 
experiments  as  well.  This  was  also  partly  due  to  the  well  known  benefits  which 
have  been  noted  from  the  application  of  lime  to  acid  soils  when  clover  is  grown. 

Since  it  is  desirable  under  some  conditions  to  use  a  comp  ete  tertihzer 
containing  nitrogen  and  potash,  along  with  phosphoric  acid,  a  third  division  was 
added  to  the  experiment,  applying  a  complete  fertilizer,  analysis  2-8-2,1  at 
customary  rate  of  application. 

Plan  of  Experiment 

The  experiment,  as  originally  planned,  consisted  of  four  plots  each  one-half 
acre  in  area,  arranged  in  the  field  so  as  to  overcome  any  soi  variation  and  to 
make  observation  convenient.  The  plots  were  as  follows:  1)  Check  (no  treat- 
ment), (2)  Lime  (crushed  limestone,  2  tons  per  acre);  (3)  lime  and  acid  phos- 
phate (crushed  limestone,  2  tons  per  acre,  acid  phosphate  400  lbs.  per  acre); 
(4)  complete  fertihzer  (2-8-2,  2-10-2,  or  2-12-2,  300  lbs.  per  acre). 


Plot  1 


Check 


Plot  2 

Lime 
2  tons  per  acre 


Plots 

Lime 
2  tons  per  acre 


Acid  Phosphate 
400  lbs.  per  acre 


Plot  4 


Complete 

Fertilizer 

300  lbs.  per  acre 


Size  of  plots  Vi  acre  in  every  case. 


*For  detailed  information  re  lime  see  Bui.  313,  Dept.  of  djemistry. 
tComplete  fertilizers  used  in  1923  were  2-10-2,  2-12-2,  m  1924  2-12-2, 


The  first  experiments  were  laid  down  in  the  fall  of  1922  in  the  counties 
of  Halton,  Wentworth,  Lincoln,  Welland,  Haldimand,  Norfolk,  Elgin  and 
Brant.  The  District  Representative  arranged  for  the  location  with  the  farmer 
and  the  fields  were  visited  by  a  member  of  the  staff  of  the  Department  of  Chem- 
istry.  ^  The  soil  was  sampled  and  samples  taken  to  the  laboratory  for  possible 
investigation.  A  record  was  also  made  as  to  previous  cropping,  drainage,  etc. 
In  the  majority  of  cases,  experiments  were  placed  where  the  difficulty  in  obtain- 
ing a  catch  of  clover  had  been  experienced,  although  not  in  all  cases.  As  a 
matter  of  fact  the  experiments  were  designed  to  demonstrate  that  clover  might 
be  successfully  grown  on  these  soils  and  to  bring  out  the  effect  of  phosphates 
in  wheat. 

Detail  of  Operation 

The  measurement  of  plots,  and  application  of  the  lime  and  fertilizer  was 
attended  to  by  the  farmer  himself,  advised  by  the  District  Representative. 
The  fertilizer  was  applied  either  broadcast  by  hand  or  in  contact  with  the  seed 
by  use  of  the  fertilizer  attachment  on  the  seeder.  This  of  course  would  influence 
Its  effectiveness,  but  owing  to  the  wide  spread  area  covered  it  was  found  im- 
practicable to  provide  a  drill  for  the  purpose.  It  was  possible,  however,  in 
many  instances  to  provide  line  spreaders,  by  the  Department  of  Chemistry, 
which  were  shipped  to  the  points  where  they  were  required.  This  simplified 
the  application  of  the  lime  and  more  uniform  results  were  obtained  than  if  it 
had  been  spread  in  other  ways. 

In  the  spring  a  questionnaire  was  sent  to  each  experimenter  requesting 
information  as  to  the  following  points.  (1)  winter  killing;  (2)  whether  ploughed 
up  or  not;  (3)  general  appearance.  Later  on,  the  fields  were  visited  by  a  repre- 
sentative of  the  department  and  records  of  rate  of  growth,  maturity,  etc., 
noted. 

When  the  wheat  matured  the  farmer  notified  the  department,  and  the 
yields  were  taken  by  cutting  out  representative  portions  in  square  rods.  This 
was  immediately  bagged,  shipped  to  the  College,  weighed,  dried,  threshed, 
and  the  yield  estimated  in  bushels  per  acre.  It  is  recognized  that  this  method 
is  subject  to  criticism  as  error  is  unavoidable,  but  it  is  manifestly  impossible 
to  obtain  experimenters  who  are  willing  to  keep  separate  and  thresh  separately 
several  half  acre  plots.  The  cost  of  transportation  on  a  larger  bulk  of  material 
was  also  prohibitive. 

The  hay  was  seeded  in  the  spring  as  is  usual.  The  mixtures  varied  accord- 
ing to  the  farmers  preference  and  it  was  thought  well  to  adhere  to  the  local 
practice  instead  of  supplying  each  experimenter  with  a  definite  quantity  of 
one  mixture.  As  a  result  some  fields  were  seeded  with  alfalfa,  others  with 
alsike  and  others  with  red  clover  and  timothy. 

The  yields  of  wheat,  harvested  in  1923,  are  given  in  the  following  table. 
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Discussion  of  1923  Results 

On  looking  over  the  results  from  the  treatments  applied  in  1923,  it  can 
be  plainly  seen  that  lime  has  little  or  no  effect  on  the  yield  of  fall  wheat.  This 
is  to  be  expected.  Therefore  the  increase  from  lime  and  acid  phosphate  may 
be  attributed  to  the  acid  phosphate  alone.  This  amounted  to  54.68  per  cent, 
on  the  average  and  in  no  case  did  the  treated  plot  give  a  smaller  yield  than 
the  untreated. 

The  complete  fertilizer  analyzing  2-8-2  was  applied  at  the  rate  of  300 
pounds  per  acre  so  cannot  be  properly  compared  with  the  acid  phosphate.  In 
the  complete  mixture  24  pounds  of  phosphoric  acid  was  applied  per  acre,  while 
in  the  acid  phosphate  64  pounds  was  applied.  On  the  other  hand  the  complete 
mixture  supplied  six  pounds  of  nitrogen  and  six  pounds  of  potash,  which,  how- 
ever, were  unable  to  overcome  the  lead  established  by  the  larger  amount  of 
phosphoric  acid  supplied  by  the  acid  phosphate.  The  greatest  recognized 
need  of  Ontario  soils  is  phosphoric  acid  which  explains  the  effect  of  the  appli- 
cation of  the  larger  amount  of  this  element. 


Showing  effect  of  acid  phosphate  (400  lbs.)  on  left.       Untreated  on 
right.     Farm  of  Lloyd  Brooks,  Woodstock,  1924. 

Financial  Returns 

Since  the  lime  had  little  or  no  effect  on  wheat  yields,  it  would  be  unfair 
to  apportion  part  of  its  cost  to  that  crop,  so  considering  the  cost  of  fertilizing 
materials  at  market  prices  (August,  1926) — acid  phosphate  $24  per  ton,  2-8-2 
at  $34.00  per  ton  and  wheat  at  $1.45  a  bushel,  the  profits  from  these  treatments 
on  the  average  are  as  follows: 

Using  Acid  Phosphate,  400  Lbs. 

Increase  Value  of  Increase  Fertilizer  Cost  Profits 

12. 14  bus.  $17.60  $6.00  $11.60 

Using  2-8-2  Fertilizer,  300  Lbs. 
4.29  bus.  $6.22  5.10  $1.12 

From  these  figures  one  concludes  that  complete  fertilizer  did  not  give  as 
satisfactory  yields  nor  as  good  economic  returns  as  acid  phosphate. 

Yields  of  Clover  following  1923  Wheat 

The  fields  which  survived  the  winter  of  1922-23  were  seeded  in  the  spring 
of  1923  and  the  hay  harvested  in  1924.  The  following  table  gives  the  yields 
of  hay  obtained  from  these  plots. 
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Hay  Results  1925  Second  .Year  Crop 

In  1925  the  second  year  cutting  of  hay  on  the  fields  in  wheat  1923  and 
hay  1924  was  made  and  yields  calculated.  Of  the  original  twenty-four  experi- 
ments laid  down  m  1922  only  four  survived.  In  these  the  effect  of  the  lime 
fT  ^o^'c  oT  M^"^  ^""'"^  phosphate  were  still  quite  evident.  No  trace  of  effect 
of  the  2-8-2  fertilizer  could  be  seen,  so  that  no  yields  were  taken.  The  following 
table  gives  the  yields  obtained,  lime  giving  an  increase  of  27.2  per  cent  and 
lime  and  acid  phosphate  36  per  cent.  This  bears  out  quite  clearly  the  need  for 
and  the  lasting  results  from  the  use  of  lime  and  phosphoric  acid  on  Ontario  soils 


Showing  effect  of  lime,  and  lime  and  acid  phosphate  on  alfalfa 
the  second  season.     Farm  of  Eaton  Bros.,  Dunnville. 
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In  1926  the  third  year  cutting  of  hay  on  the  above  fields  was  completed. 
The  results  obtained  continued  to  show  the  same  marked  effects  of  phosphoric 
acid  and  lime.  The  increase  tends  to  drop  as  time  goes  on,  but  at  the  same 
time,  the  residual  effect  of  the  treatment  may  be  clearly  seen. 

TABLE  No.  4 


County 

Check 
Yield 

Lime 

Increase 

Lime  and 
Acid  Phos. 

Increase 

xHaldimand 

3,456 
3,200 
4,800 

3,968 

.   4,160 

5,120 

14.8 
30. 
6.7 

4,35! 
6',272 

25.9 

xHaldimand 

xLincoln 

30.66 

Average 

3,818 

4,416 

17.2 

5,312 

28.3 

xAll  the  fields  so  marked  were  in  alfalfa. 

* 

In  this  connection  it  is  interesting  to  note  the  effect  of  the  treatment  after 
two  successive  wheat  crops  had  been  removed.  The  catch  of  clover  in  the 
first  crop  was  a  failure  except  on  the  lime  and  acid  phosphate  plot.  It  was 
therefore  ploughed  in  the  spring,  summerfallowed  and  wheat  seeded  again 
in  the  fall.  The  next  spring  it  was  again  seeded  to  hay,  the  hay  crop  being 
harvested  in  1925.  The  results  are  embodied  in  the  previous  table,  and  are 
very  interesting. 

SERIES  II.     EXPERIMENTS 


The  experiments  laid  down  in  1922  proved  so  striking  that  in  the  fall  of 
1923  the  same  plan  was  followed  in  eight  more  counties,  Essex,  Kent,  Lambton, 
Middlesex,  Oxford,  Peel,  York,  Ontario,  with  one  isolated  plot  in  Northumber- 
land. Owing  to  some  misunderstanding  the  fertilizers  and  lime  shipped  to 
Ontario  County  did  not  arrive  in  time,  so  that  no  results  were  obtained  for  the 
county.  In  all  the  other  cases,  except  those  ploughed  up  due  to  winter  killing, 
yields  were  obtained. 

Table  No.  5  gives  the  yields  obtained. 

The  results  obtained  in  1924  are  much  similar  to  those  of  1923  with  the 
difference  that  lime  in  these  counties  accounted  for  a  nine  per  cent,  increase 
in  wheat.  The  acid  phosphate  gave  a  smaller  increase  while  the  increase  due 
to  the  complete  fertilizer  is  noticeably  greater,  coming  up  from  19  per  cent, 
to  35  per  cent.  It  will  be  noted  in  this  case  that  the  analysis  was  changed 
from  2-8-2  to  2-10-2  in  some  cases  and  2-12-2  in  others,  so  that  the  phosphoric 
acid  content  was  raised  considerably,  making  it  more  comparable  with  acid 
phosphate.     The  increase  in  yield  is  probably  partly  due  to  this  factor. 

Results  of  Hay  following  1924  Wheat  Harvested  in  1925 

The  hay  following  the  1924  crop  of  wheat  was  harvested  in  1925,  and  the 
weights  are  given  in  the  following  table.  The  winter  of  1924-25  proved  very 
hard  on  clover  so  that  out  of  the  original  nineteen  wheat  plots  harvested  only 
nine  survived  to  be  cut  for  hay.  In  three  of  these  lime  gave  a  decrease,  as 
lime  and  acid  phosphate  did  in  one  case.  This,  however,  was  due  to  soil  varia- 
tion and  is  not  calculated  in  on  the  averages. 
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A  previous  table    (No.  7)    gives    the    results  of  hay  on  the  second  year! 
cutting  from  the  fields  fertilized  for  the  wheat  crop  of  1924.     They  show  prac  ' 
tically  the  same  results  as  were  obtained  in  Series  I. 


SERIES  III.     EXPERIMENTS 

In  the  fall  of  1924  it  was  decided  to  carry  on  these  experiments  in  the" 
remaining  counties  of  Western  Ontario.  Farms  were  therefore  chosen  in  Water- 
loo, Wellington,  Perth,  Huron,  Bruce,  Grey,  North  and  South  Simcoe,  and  Peel 
Counties. 

Since  these  counties  all  lie  within  the  "high  lime"  area  of  the  province 
as  shown  by  the  preliminary  soil  survey*  lime  was  not  supplied  and  the  experi- 
ment narrowed  itself  to  a  comparison  of  acid  phosphate  and  complete  fertilizer. 
The  fertilizer  supplied  analyzed  2-12-2  and  was  applied  at  the  rate  of  300  pounds 
per  acre  compared  with  400  pounds  of  acid  phosphate. 


I 


Showing  effect  of  lime  on  sweet  clover.    Left  lime.    Right  untreated. 
Welland  experimental  field.     1926. 

In  these  experiments  the  complete  fertilizer  gave  a  slightly  higher  result 
than  the  acid  phosphate  but  of  course  the  financial  returns  will  not  be  as  great 
because  of  the  higher  cost  of  the  mixed  goods.  In  other  words  one  may  apply 
400  pounds  of  acid  phosphate  at  less  cost  than  300  pounds  of  complete  fertilizer 
and  obtain  almost  the  same  yield. 

The  increase  due  to  fertilization  was  not  so  apparent  as  in  1923  and  1924. 
The  yield  of  wheat  all  over  the  province  was  higher  than  usual,  the  average 
of  the  untreated  areas  under  experiment  being  36.38  bushels  per  acre.  This 
was  as  high  as  the  highest  yield  obtained  by  fertilization  in  1923.  Even  at  that 
there  was  sufficient  increase  on  the  average,  to  pay  for  the  cost  of  acid  phosphate, 
though  not  for  the  complete  fertilizer  and  still  obtain  a  profit  from  the  wheat 
alone. 

Hay  Results  1926  from  1925  Wheat 

The  following  table  shows  the  results  obtained  on  hay  following  the  1925 
wheat  crop.  Of  the  original  twenty-seven  experiments  hay  yields  were  taken 
from  seven  only.  This  was  due  to  several  factors.  In  several  cases  the  farmers 
did  not  seed  down  as  promised.  In  one  case  the  plots  were  not  marked  so 
identification  was  impossible.  In  several  the  seeding  proved  a  failure  and 
was  ploughed  up.     The  results  are  as  follows. 

*  See  Bui.  298.     Preliminary  Soil  Survey  of  Ontario,  Dept.  of  Chemistry. 
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The  Effect  of  Lime  and  Acid  Phosphate  Lasts  Over  Several 

Years 

It  is  very  interesting  to  note  that  the  effect  of  treatment  with  lime  and 
acid  phosphate  can  be  noted  in  the  hay  crop  several  years  after  application. 
Results  have  already  been  given  showing  the  yields  of  hay  obtained  on  the 
second  year  cutting.  This  is  after  a  crop  of  wheat  and  one  crop  of  hay  has 
been  removed.  The  following  table  gives  the  yields  of  hay  obtained  from 
alfalfa  on  the  third  year  cutting,  following  the  wheat  crop. 


County 

Check 
Yield 

Lime 

Increase 

Lime  and 
Acid  Phos. 

Increase 

Haldimand 

3,456 
3,200 
4,800 

3,968 
4,160 
5,120 

% 
14.81 
30.0 

6.7 

4,352 
6,272 

% 
25.92 

« 

Lincoln 

30.66 

These  plots  were  laid  down  in  1922,  fall  wheat  cut  in  1923,  hay,  1924, 
hay  1925  and  hay  1926.  This  evidence  goes  to  show  that  the  effect  of  lime  and 
acid  phosphate  either  singly  or  in  combination  will  persist  over  several  years, 
with  paying  results. 


Showing  residual  effect  of  fertih'zer  on  clover  five  years  after 

application.     1,000  lbs.  4-8-4  applied  on  tobacco. 

Farm  of  J.  Wilson,  R.R.  No.  4,  Simcoe. 


Lime  and  Acid  Phosphate  Stimulate  Clovers 

It  is  a  well  known  fact  that  both  lime  and  acid  phosphate  stimulate  the 
growth  of  clovers  so  that  where  used  a  higher  percentage  of  clover  is  present 
in  the  hay.  The  hay  has  as  a  result,  greater  feeding  value  from  a  greater  per- 
centage of  protein  present.  At  the  same  time  since  the  total  quantity  of  legumin- 
ous plants  in  the  hay  is  increased  and  further  the  ash  content  of  these  legumes 
is  also  increased,  the  mineral  matter  in  the  hay  is  much  greater  than  in  the 
untreated  areas. 

The  following  illustration  shows  the  effect  of  acid  phosphate  and  lime 
used  in  Welland  county  (Soil  Haldimand  Clay*.) 

*  See  Bui.  298,  Preliminary  Soil  Survey.  Dept.  of  Chemistry,  O.A.C. 
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Rates  of  Application 

After  the  experiments  described  had  been  carried  on  three  years  it  was 
decided  to  round  them  out  with  a  further  trial  to  ascertain  whether  or  not  a 
smaller  application  of  acid  phosphate  would  produce  as  good  results  as  400 
pounds  per  acre. 

Four  experiments  were  laid  down,  two  in  Welland  county  on  Haldimand 
clay,  and  the  others  in  Norfolk  county  on  Dunkirk  V.F.  sandy  loam. 

The  question  arose  also  as  to  whether  the  gypsum  contained  in  the  acid 
phosphate  had  any  effect  or  not.  Was  the  beneficial  effect  of  the  acid  phosphate 
due  to  the  phosphoric  acid  or  the  gypsum  and  in  what  proportion?  A  further 
point  in  the  application  of  lime  and  acid  phosphate  together  was  whether  or 
not  the  acid  phosphate  would  have  given  as  beneficial  results  alone  without  lime. 


Showing  effect  of  acid  phosphate  on  amount  of  timothy  in  hay. 

Left,  acid  phosphate — almost  all  clover.     Right,  none — 

note  large  percentage  of  timothy. 


To  look  into  these  various  question   this  experiment  was  designed, 
consisted  of  eight  plots  as  follows: 


It 


Plot  No. 
1 

2 
3 
4 
5 
6 
7 


Treatment 

Check. 

Acid  Phosphate,  100  lbs.  per  acre. 

«  «  200    "      "       " 

«  «  300    "      "       " 

«  «  ^QQ        «  «  « 

U  II  TQA        (t  U  (( 

«  «  600    «      "       " 

Gypsum  equivalent  to  that  contained   in   400   lbs.   Acid 
Phosphate. 


Half  of  each  plot  was  limed  with  crushed  limestone  at  the  rate  of  2  tons 
per  acre.     Each  plot  is  1/10  of  an  acre  in  area. 

Results  of  Rate  of  Application 


The  experiment  in  Norfolk  county  proved  a  failure  due  to  uneven  stand 
owing  to  winter  killing  by  ice.  The  plots  in  Welland  county  were  harvested 
but  as  we  wish  to  secure  results  from  more  than  one  season,  the  experiments 
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are  being  repeated.  Taking  into  consideration  all  factors  an  application  of 
from  250  to  350  pounds  of  acid  phosphate  per  acre  would  probably  be  most 
satisfactory. 

Fertilizers  and  the  Hessian  Fly 

One  of  the  best  ways  of  avoiding  damage  to  the  wheat  by  Hessian  fly  is  to 
delay  seeding  till  after  the  date  when  the  fly  has  laid  its  eggs  on  any  available 
wheat  crop.  Some  farmers  seed  an  acre  of  wheat  early — the  last  week  in  Au- 
gust— so  that  the  fly  deposits  its  eggs  on  that  acre  which  is  later  ploughed 
up.  The  main  wheat  crop  seeded  normally  about  September  10th  is  therefore 
not  affected.  If  seeding  is  delayed,  except  in  the  southern  portions  of  the 
province  to  about  September  15,  nearly  all  danger  from  attacks  of  the  fly  will 
be  over.  In  order  that  sufficient  growth  may  be  made  before  the  cold  weather 
sets  in  there  must  be  a  plentiful  supply  of  available  plant  food  in  the  soil.  Under 
these  conditions  fertilizers  would  supply  the  necessary  plant  food,  particularly 
phosphoric  acid,  because  this  element  seems  to  be  the  one  which  influences 
most  the  winter  resisting  qualities  of  the  plant. 

Acid  Phosphate  or  Complete  Fertilizer,  Which? 

The  original  object  of  these  experiments  was  to  demonstrate  the  value  of 
phosphoric  acid  on  clover.  Comparatively  little  benefit  could  be  expected 
from  six  pounds  of  nitrogen  and  six  pounds  of  potash  provided  by  a  300  pound 
application  of  a  2-12-2  mixture.  If  phosphoric  acid  were  the  chief  need  and 
was  responsible,  as  we  believe,  for  most  of  the  increase,  the  farmers'  hard  earned 
dollars  had  much  better  be  invested  in  16  per  cent,  acid  phosphate  which  would 
supply  for  the  same  money  much  more  phosphoric  acid  than  the  mixed  goods. 

Pennsylvania  reports  that  on  fields  yielding  25  bushels  or  more  wheat  per 
acre  the  addition  of  neither  nitrogen  nor  potash  gave  material  increases  and 
never  enough  to  pay  for  the  increased  cost.  Since  the  average  yield  of  the 
province  in  1923  was  23  bushels  per  acre  and  in  1925  about  26,  there  seems  to 
be  a  poor  argument  for  the  use  of  a  complete  mixture  on  fall  wheat. 

Some  soils,  however,  are  naturally  deficient  in  potash,  and  some  owing  to 
their  run-down  condition,  in  nitrogen,  so  undoubtedly  both  these  elements  would 
pay  in  such  cases  to  get  the  crop  off  to  a  good  start  so  as  to  be  able  to  with- 
stand winter  injury.  But  where  the  soil  is  in  good  heart,  where  clovers  have 
been  grown  or  manure  used  the  only  material  required  is  acid  phosphate. 

If  complete  mixtures  pay,  and  that  can  only  be  determined  on  each  individual 
farm  the  mixture  should  not  contain  more  than  three  per  cent,  nitrogen,  not 
less  than  ten  per  cent,  phosphoric  acid  and  preferably  above,  and  not  more 
than  four  per  cent,  potash. 

It  is  the  duty  of  every  farmer  to  make  his  own  farm  a  small  experimental 
station.  First  try  acid  phosphate  out.  Then  include  potash  and  then  nitrogen. 
The  Department  of  Chemistry,  O.A.C.  will  be  glad  to  plan  such  experiments 
so  that  every  farmer  in  the  province  may  find  himself,  what  mixture  is  best 
suited  to  his  particular  conditions,  on  his  fall  wheat  crop. 

Further  advice  is  always  available  for  the  asking,  from  this  Department. 

How  to  Take  Soil  Samples 

Many  farmers  wish  to  send  soil  samples  for  examination  as  to  lime  require- 
ment, organic  matter  content,  etc.  The  following  instructions  are  therefore 
aclficd  so  that  these  samples  may  be  correctly  taken. 
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Go  over  your  field  carefully  and  decide  where  you  will  take  samples.  Then 
take  a  clean  spade  and  cut  a  hole  with  a  sloping  side.  Place  a  sheet  of  news- 
paper in  the  bottom  of  the  hole  and  cut  a  slice  about  one  inch  thick  throwing 
it  over  on  the  paper.  Gather  the  sample  and  place  it  in  a  clean  pail  or  bag. 
Take  all  the  other  samples  the  same  and  if  there  are  no  great  variations  in  the 
field  mix  all  the  samples  together  on  a  table.  Then  divide  the  heap  in  half. 
Discard  one-half  and  heap  the  other  up.  Divide  it  again  discarding  half  and 
redivide  until  a  portion  of  about  four  pounds  is  obtained.  Mail  by  parcel  post 
in  a  suitable  box  or  clean  tin  container  to  Department  of  Chemistry,  O.A.C., 
Guelph. 

At  the  same  time  send  a  similar  sample  of  the  subsoil  from  one  foot  to  two 
feet  deep.     In  many  cases  the  character  of  the  subsoil  has  a  great  influence. 

At  the  time  of  sending  the  sample  answer  the  following  questions  and 
forward  in  a  letter  attached  to  the  sample.  Pay  the  postage  on  both  the  sample 
and  the  letter.     Samples  cannot  he  sent  postage  free  to  any  provincial  institution. 

Questions 

1.  What  is  the  nature  of  the  subsoil? 

2.  Is  there  good  natural  or  artificial  drainage? 

3.  What  was  the  previous  cropping  (last  four  years)? 

4.  What  crop  do  you  wish  to  grow  on  this  soil? 

5.  When  w^as  it  manured  last?     How  many  loads  per  acre? 

6.  Have  artificial  fertilizers  been  used?  If  so,  state  analysis  and  quantity 
per  acre? 

7.  Has  lime  been  applied? 

8.  Does  this  land  receive  wash  from  higher  land? 

Write  your  name  and  address  on  the  outside  of  the  parcel  so  we  can  identify 
it  when  it  comes  in. 

Keep  in  mind  that  the  sample,  unless  properly  taken  means  waste  of  time 
and  possible  incorrect  advice  to  you,  as  we  at  the  Department  of  Chemistry 
advise  you  according  to  the  sample  sent  in. 
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INTRODUCTION 
Prof.  R.  Harcourt,  Chief  of  Department  of  Chemistry 

There  is  an  increasing  demand  for  information  regarding  the  use  of  manures 
and  fertiUzers  in  the  growing  of  general  farm  crops.  This  is  partly  due  to  the 
introduction  of  new  crops,  but  more  to  the  desire  of  the  producer  to  grow  larger 
and  better  crops.  To  do  this  economically  it  is  essential  that  the  grower  know 
his  soil,  the  needs  of  his  crops  and  the  nature  of  the  materials  he  purchases  as 
fertilizers.  Soils  vary,  not  so  much  in  their  store  of  plant  food,  as  in  their 
physical  characteristics  and  the  way  in  which  the  food  may  be  brought  into  a 
form  that  the  plants  can  use  it.  Crops  differ  in  their  food  requirements  and 
in  their  ability  to  take  that  which  they  need  from  the  soil.  Fertilizers  carry 
widely  different  amounts  of  plant  nutrients  and  vary  widely  in  the  availability 
of  these. 

The  study  of  plants,  how  they  grow,  how  they  feed,  what  they  feed  on 
and  how  they  are  influenced  by  the  soil  and  environment,  is  of  vital  importance 
to  anyone  growing  crops. 

In  this  bulletin  soils  and  their  characteristics  are  briefly  discussed  and  the 
value  of  an  abundance  of  decaying  vegetable  matter  in  them  is  emphasized. 
The  needs  of  the  plant,  the  nature  of  the  fertilizing  materials  available  and 
how  these  should  be  used  is  somewhat  fully  stated.  It  is  recognized  that  fertilizer 
treatment  must  vary  according  to  the  crops  grown  before  and  to  be  grown  after 
their  application.  It  is  hoped,  however,  that  the  discussion  of  the  fertilizers 
and  their  uses  may  be  helpful. 

The  sections  of  the  bulletin  dealing  with  the  fertilizers  and  their  uses,  and 
the  value  of  organic  matter  has  been  prepared  by  Mr.  S.  Waterman,  while 
Mr.  Ruhnke  is  responsible  for  that  portion  dealing  with  the  soils. 


THE  PLANT 

Most  young  plants  start  from  a  seed,  which  contains  an  embryo,  or  germ, 
that  is  extremely  rich  in  albuminoids,  fat,  phosphates,  and  potash.  The  seed 
also  contains  a  store  of  food,  in  the  form  of  starch,  fat,  etc.,  intended  to  nourish 
the  young  plant  until  the  roots  and  leaves  are  sufficient!}^  developed  to  gather 
their  own  supplies.  The  future  health  and  vigor  of  the  plant  will  depend  on: 
(1)  the  amount  of  food  available  to  the  tiny  rootlets  sent  out  by  the  young 
plant;  (2)  the  temperature  of  the  soil;  (3)  an  abundance  of  sunshine;  and  (4)  a 
sufficient  supply  of  oxygen.  The  plant  requires  oxygen  for  respiration,  and  it 
gives  off  carbon  dioxide  and  water  from  its  leaves,  that  is,  it  breathes;  it  assimi- 
lates food,  and  it  even  excretes  waste  material.  In  all  this  it  is  very  similar  to 
the  animal.  But  it  goes  further,  and  from  such  simple  substances  as  carbon 
dioxide,  and  soluble  salts  found  in  the  soil,  builds  up  the  complex  sugars,  starches, 
fat  and  albuminoids  which  are  essential  for  the  life  processes  of  the  plant  and 
which  form  the  food  of  animals.  It  is  subject  to  improvement  by  selection 
and  breeding,  as  is  the  animal;  but,  unlike  the  animal,  it  is  entirely  dependent 
upon  the  supply  of  food  constituents  within  its  reach,  and  it  has  no  way  of 
drawing  attention  to  its  wants,  excepting  as  its  appearance  may  make  them 
known  to  the  careful  and  trained  observer.  A  clear  conception  of  the  fact 
that  an  infant  plant,  like  the  infant  animal,  requires  warmth,  air,  sunshine, 
and  an  abundance  of  easily  absorbed  food,  will  greatly  aid  in  understanding 
the  conditions  under  which  it  will  make  the  best  growth. 

Source  of  Plant-food  Constituents 

Plants  obtain  the  elements  of  which  they  are  built  partly  from  the  atmos- 
phere and  partly  from  the  soil.  From  the  atmosphere  it  gathers  carbon  and 
oxygen,  and  some  plants,  through  outside  agencies,  are  able  to  collect  nitrogen. 
Nearly  fifty  per  cent,  of  the  dry  matter  of  a  plant  is  made  up  of  carbon  which 
is  entirely  derived  from  the  carbon  dioxide  of  the  air.  Although  this  com- 
pound forms  but  3  or  4  parts  in  10,000  parts  of  the  atmosphere,  the  quantity 
is  sufficient,  owing  to  the  wind  continually  bringing  fresh  supplies  to  the  leaves. 
For  the  same  reason  there  is  an  abundance  of  oxygen  around  the  leaves  of  the 
plant;  but,  if  the  soil  is  not  open  and  porous,  there  may  not  be  enough  in  contact 
with  the  roots,  for  it  is  worthy  of  note  that  air  in  the  soil  in  which  crops  are 
growing  is  as  essential  to  the  life  of  plants  as  air  in  the  stable  is  to  the  animal. 
This  ventilation  of  the  soil  is  necessary  to  supply  oxygen  required  in  the  germinat- 
ing of  seed  and  to  permit  the  roots  to  live;  for  they,  too,  must  breathe,  and  to 
supply  this  life-giving  element  to  the  millions  of  little  organisms  in  the  soil 
which  are  busy  preparing  soluble  food  for  the  plant.  The  ventilation  of  the 
soil  is  also  required  to  supply  free  nitrogen  for  the  use  of  nitrogen-fixing  bacteria, 
and  to  remove  the  excess  of  carbon  dioxide  which  is  being  continually  set  free 
in  the  soil. 

From  the  soil  the  plant  derives  nitrogen,  chiefly  in  the  form  of  nitrates, 
the  ash  substances,  and  water.  Fortunately,  although  a  number  of  elements 
are  essential  for  the  growth  of  the  plant,  there  are  only  four  that  particularly 
interest  the  farmer,  as  the  others  are  usually  found  in  abundance.  These  four 
are,  nitrogen,  potassium,  phosphorus,  and  calcium.  A  continuous  supply  of 
all  the  essential  elements  of  plant  growth  is  absolutely  necessary;  for,  if  one 
constituent  is  absent,  or  present  in  an  insufficient  quantity,  no  matter  what 
amount  of  the  other  nutrients  may  be  available,  the  plant  cannot  be  fully  de- 


veloped.  Consequently,  just  as  a  chain  Is  only  as  strong  as  Its  weakest  link, 
so  the  crop-producing  power  of  a  soil  is  limited  by  the  essential  nutrient  present 
in  relatively  the  smallest  quantity. 

Function  of  Plant  Food  Constituents 

Nitrogen.  In  the  absence  of  nitrogen  the  plant  makes  no  appreciable 
growth.  With  only  a  limited  supply,  the  plant  commences  to  grow  In  a  normal 
way,  but  as  soon  as  the  available  nitrogen  is  used  up,  the  lower  and  smaller 
leaves  begin  gradually  to  die  dow^n  from  the  tips  and  all  the  plant's  energy  is 
centred  in  one  or  two  leaves.  Nitrogen  is  one  of  the  main  constituents  of 
protein,  which  Is  possibly  the  most  valuable  part  of  a  plant.  It  is  also  a  con- 
stituent of  chlorophyll,  the  green  colouring  matter  of  plants;  hence  with  a 
limited  supply  of  nitrogen,  the  leaves  will  have  a  light  green  to  yellowish  colour 
drying  to  a  light  brown  yellowish  colour.  Plants  with  large,  well-developed 
leaves  of  a  deep  green  colour  are  not  suffering  for  nitrogen.  An  abundance  of 
this  substance  will  produce  a  luxuriant  growth  of  leaf  and  stem,  but  it  will 
retard  maturity,  and,  with  cereals,  will  frequently  cause  the  crop  to  "lodge." 
Therefore,  when  crops  such  as  cereals,  tomatoes,  potatoes,  etc.,  are  to  be  matured, 
an  over  supply  of  nitrogen  is  Injurious;  but  with  the  crops  such  as  lettuce, 
cabbage,  etc.,  which  are  harvested  In  the  green  condition,  an  abundance  of 
nitrogen  will,  other  fertilizing  constituents  being  present,  tend  to  produce  a 
strong  vigorous  growth,  and  give  crispness  or  quality  to  these  crops. 

Potassium,  or  potash,  as  it  is  commonly  called,  is  one  of  the  most  important 
and  least  variable  of  all  the  elements  of  the  ash  of  plants.  It  is  quite  evenly 
distributed  throughout  the  leaves,  stem,  and  seed,  and  generally  occurs  in  the 
entire  plant  in  the  largest  proportion  next  to  calcium  of  any  of  the  essential 
ash  constituents.  The  function  of  potassium  is  apparently  to  aid  In  the  pro- 
duction and  transportation  of  the  carbohydrates.  This  element  seems  to 
supplement  the  action  of  nitrogen  by  filling  out  the  framework  established  by 
the  latter.  Potash  with  nitrogen  Is  always  an  Important  fertilizer  with  special 
crops  where  the  object  is  to  produce  sugar,  starch — as  with  sugar  beets  and 
potatoes.  It  is  also  apparently  essential  for  the  formation  of  protein,  and,  thus, 
Indirectly  aids  In  formation  of  all  organic  matter. 

Potash  deficiency — a  sickly  appearance — roots  highly  susceptible  to  rot — 
the  spaces  between  leaf  veins  show  first  characteristic  brownish  stripes  followed 
later  by  white  spots  causing  a  peculiar  crinkling.  Fnally  the  leaves  dry  up 
with  a  more  or  less  brown  colour. 

Phosphorus,  In  various  forms  of  combination,  is  found  in  all  parts  of  the 
plant,  but  tends  to  accumulate  in  the  upper  parts  of  the  stem  and  leaves,  and 
particularly  in  the  seed.  Its  function  is  apparently  to  aid  in  the  production 
and  transportation  of  the  protein.  It  also  seems  to  aid  the  assimilation  of  the 
other  plant  food  elements.  An  insufficient  supply  of  phosphates  always  results 
in  a  poorly  developed  plant,  and  particularly  in  a  poor  yield  of  shrunken  grain. 
Nitrogen  forces  leaf  and  stem  growth,  and  phosphoric  acid  hastens  maturity. 

Phosphorus  deficiency  Is  difficult  to  detect  In  crops  other  than  cereals. 
In  crops  such  as  sugar  beets  a  lack  of  this  element  is  indicated  by  black  spots 
beginning  on  the  edges  and  spreading  over  the  whole  leaf  which  finally  dries  up 
to  a  dark  brown  or  dark  green  colour. 

Calcium,  or  lime,  is  a  constituent  of  the  stem  rather  than  the  seed,  and 
seems  to  Impart  hardiness  to  the  plant.     It  has  been  noticed  that  soils  con- 


taining  an  abundance  of  lime  usually  produce  well  nourished  crops  that  are 
capable  of  withstanding  unfavorable  climatic  conditions,  as  drouth  and  early 
frosts,  better  than  are  crops  not  so  well  supplied  with  lime.  The  exact  function 
of  lime  is  not  clearly  understood,  but  it  seems  to  aid  in  the  construction  of  the 
cell  walls.  According  to  some  authorities,  its  absence  is  felt  in  less  time  than 
either  potassium  or  phosphorus.  It  is  claimed  that  a  supply  of  lime  is  just  as 
essential  to  the  plant  in  order  that  it  may  form  cell  walls  from  sugar  and  starch, 
as  it  is  for  the  formation  of  bone  in  animals.  It  also  has  a  very  decided  influence 
on  the  mechanical  condition  of  the  soil,  and  is  a  liberator  of  plant  food. 

There  can  be  little  doubt  that  a  proper  balance  in  the  supply  of  these 
four  important  plant  nutrients  has  a  very  decided  influence  on  the  nature  of 
the  plant  produced.  Each  has  its  own  particular  work  to  do,  and  the  absence 
or  deficiency  of  any  one  of  them  will  cause  the  death  or  the  incomplete  develop- 
ment of  the  plant.  Moreover,  they  are  absorbed  during  the  early  stages  of 
growth ;  for  a  cereal  crop  contains  at  the  time  of  full  bloom  nearly  all  the  nitrogen 
and  potash  which  is  found  in  the  mature  plant;  the  assimilation  of  phosphoric 
acid  continues  somewhat  later.  It  is  thus  plain  that  crops  require  a  good 
supply  of  these  important  constituents  of  plant  growth  in  a  readily  available 
form  if  they  are  to  make  a  proper  development. 

Differences  in  Habits  of  Growth 

Plants  differ  very  much  in  their  habits  of  growth  and  in  their  ability  to 
secure  that  which  they  need.  Cereal  crops  contain  much  less  nitrogen  than 
legumes,  but  they  have  more  difficulty  in  securing  it.  The  autumn  sown  cereals 
have  both  deeper  roots  and  longer  period  of  growth  than  those  sown  in  the 
spring,  and  consequently  are  better  able  to  supply  themselves  with  the  necessary 
ash  constituents.  The  spring  tillage  for  barley,  oats,  and  garden  crops  aids 
nitrification  in  the  soil,  therefore  these  crops  have  less  difficulty  in  securing 
nitrogen.  Barley,  however,  has  a  very  short  period  of  growth  and  is  shallow 
rooted  and  cannot  rustle  for  its  food  to  the  same  extent  as  oats.  Corn  and  the 
root  crops  are  not  only  spring  sown,  but  have  a  much  longer  period  of  growth 
than  the  cereals,  and  will  thus  have  command  of  the  nitrates  produced  during 
the  whole  summer.  They  have  fairly  good  root  development,  but  may  not  al- 
ways secure  all  the  potash  and  phosphoric  acid  required  for  the  production  of 
a  full  crop. 

The  striking  characteristic  of  all  the  legumes  is  the  large  amount  of  nitrogen, 
potash,  and  lime  found  in  them.  However,  although  they  contain  fully  twice 
as  much  nitrogen  as  the  cereals,  because  of  the  bacteria  in  the  nodules  on  their 
roots,  legumes  can  make  use  of  the  free  nitrogen  of  the  atmosphere,  and  they 
have  comparatively  little  difficulty  in  securing  the  required  amount.  On  the 
other  hand,  they  have  difficulty  in  collecting  potash.  Consequently,  it  may 
sometimes  happen  that  legumes  suffer  for  want  of  this  constituent  on  the  same 
soil  that  cereals  would  find  an  abundance.  Furthermore  they  will  not  do 
well  in  an  acid  soil. 

It  will  thus  be  seen  that  plants  differ  widely  in  composition,  range  of  root, 
period  of  growth,  and  in  their  ability  to  gather  that  which  they  need  from  the 
soil  and  air.  These  are  facts  which  a  farmer  should  be  familiar  with  in  order 
that  he  may  intelligently  manure  the  soil  and  plan  the  rotation  of  crops  he 
wishes  to  follow  in  a  manner  that  will  give  the  best  possible  results. 


FARMYARD  MANURE 

Farmyard  manure  is  one  of  the  most  important  by-products  of  the  farm. 
It  contains  materials  which,  when  incorporated  with  the  soil,  serve  as  food 
to  the  plant  and  it  is  made  up  largely  of  organic  matter  the  importance  of  which 
has  been  discussed  in  previous  paragraph. 

The  composition  of  manure  will  vary  with  the  kind  and  age  of  the  animals 
contributing  to  it,  the  quality  of  the  feed  given  the  animals,  the  nature  and 
proportion  of  the  materials  used  as  bedding  and  the  care  taken  in  preserving  it . 

Influence  of  Kind  of  Animal  Contributing  to  it.  In  the  case  of  a  full  grown 
animal  neither  gaining  nor  losing  in  weight,  a  working  horse  for  instance,  the 
quantity  of  nitrogen  and  ash  constituents  voided  in  the  manure  will  be  nearly 
the  same  as  that  in  the  food  consumed.  In  cases  where  the  animal  is  increasing 
in  size,  is  producing  young,  or  furnishing  wool  or  milk,  the  amount  of  nitrogen 
and  ash  constituents  in  the  manure  will  be  less  than  that  in  the  food;  that  is, 
it  will  be  in  direct  proportion  to  the  quantity  of  these  substances  which  has 
been  converted  into  animal  increase.  Thus,  with  fattening  cattle,  sheep  and 
with  work  horses  more  than  95  per  cent,  of  the  nitrogen  and  ash  constituents 
in  the  food  are  voided  in  the  manure.  The  pig  retains  a  larger  proportion  of 
the  nitrogen,  but  no  more  of  the  ash  constituents.  A  milking  cow  retains  a 
still  larger  proportion  of  the  nitrogen  and  ash,  but  the  best  yield  in  animal 
increase  is  obtained  in  the  case  of  a  young  calf,  when  70  per  cent,  of  the  nitrogen 
consumed  is  built  into  new  tissues  of  the  body  and  only  30  per  cent,  excreted  as 
manure. 

Influence  of  Quality  of  Feed.  Some  feeds  are  much  richer  in  the  plant-food 
constituents  than  others.  This  is  well  illustrated  in  the  following  data  which 
is  taken  from  Warington's  Chemistry  of  the  Farm. 


Dry  matter 

In  1,000  parts  of  food 

Nitrogen 

Phosphoric 
acid 

Potash 

Cotton  cake  (decorticated) 

918 
908 
857 
860 
905 
868 
866 
866 
870 
857 
890 
837 
863 
816 
855 
858 
864 
250 
120 
130 
107 

72.0 

36.1 

40.7 

36.0 

33.0 

22.6 

18.7 

18.3 

18.1 

17.0 

16.6 

21.8 

14.7 

13.0 

6.4 

5.6 

4.8 

3.4 

2.0 

2.0 

2.2 

32.5 
13.9 
12.0 
8.4 
16.1 
26.9 
8.0 
8.6 
6.9 
7.9 
5.7 
5.6 
4.1 
2.7 
2.8 
2.0 
2.2 
1.6 
0.8 
0.9 
0.6 

15.8 

Linseed  meal 

10.3 

Beans 

12.9 

Peas 

10   1 

Brewers'  grains  (dried) 

2.0 

Wheat  bran 

15  2 

Wheat 

5.3 

Rye 

5.8 

Oats 

4  8 

Barley 

4  8 

Maize 

3  7 

Clover  hay  (medium) 

18.9 

Meadow  hay  (medium) 

13.2 

Bean  straw 

18.7 

Oat  straw 

17.7 

Barley  straw 

10  6 

Wheat  straw 

6  3 

Potatoes 

5  7 

Mangels 

4  8 

Carrots 

2.6 

Swedes 

'^  0 

Naturally  the  excrements  derived  from  cereal  grains  or  clover  hay  will  be 
richer  in  plant-food  than  that  from  the  straws.  For  the  same  reason,  it  is 
evident  that  the  kinds  and  amounts  of  bedding  used  will  cause  difference  in 
composition  of  manure. 

Distribution  of  Plant-food  Constituents  in  Animal  Excrements.  The  farm 
manure  consists  of  two  original  components,  the  solids,  or  dung,  and  the  urine 
in  about  the  rate  of  three  to  one.  The  solid  excrement  generally  contains 
nearly  all  the  phosphoric  acid,  the  greater  part  of  the  lime,  and  some  of  the 
nitrogen;  while  the  urine  contains  the  greater  part  of  the  potash  and  usually 
the  greater  part  of  the  nitrogen.  The  distribution  of  these  constituents  in  the 
excrement  of  different  animals  is  well  illustrated  in  the  following  table. 

The  Composition  of  Fresh  Manure 


Percentage  of 

Water 

Nitrogen 

Phosphoric 
acid 

Potash 

fSolid,  80  per  cent 

75 
90 
78 

85 
92 
86 

60 
85 
68 

80 
97 

87 

.66 

1.63 

.84 

.48 
1.21 

.72 

.90 
1.63 
1.14 

.66 

.48 
.60 

.30 
Trace 

.25 

.20 
Trace 

.15 

.50 

.05 
.35 
.50 
.10 
.35 

.40 
1.25 

.55 

.10 
1.35 

.45 

.45 
2.10 
1.00 
.40 
.45 
.40 

Horse :  \  Urine,  20  per  cent 

[Whole  manure 

[Solid,  70  per  cent 

Cow:      ■  Urine,  30  per  cent 

Whole  manure 

fSolid,  67  per  cent 

Sheep :  {  Urine,  Z?>  per  cent 

[Whole  manure 

fSolid,  60  per  cent 

Swine :  -j  Urine,  40  per  cent 

Whole  manure 

Naturally  the  above  figures  require  liberal  interpretation,  as,  for  various 
reasons,  the  excrements  may  vary  widely  in  composition. 

Treatment  of  Manure.  The  treatment  of  manure  is  very  important.  As 
stated  above,  the  greater  part  of  the  nitrogen  and  potash  are  found  in  the  urine, 
consequently,  if  the  liquid  is  lost  or  the  manure  is  leached  with  water  and 
the  leachings  are  allowed  to  drain  away,  serious  loss  of  nitrogen  and  potash 
will  occur.  Again,  the  nitrogen  in  the  urine  is  largely  in  the  form  of  urea,  a 
compound  that  is  speedily  changed  by  fermentation  into  ammonium  carbonate. 
This  compound  is  readily  broken  up  with  liberation  of  ammonia,  which  being 
volatile,  may  be  lost.  This  loss  of  nitrogen  occurs  while  the  manure  is  still  in 
the  stable.  German  experimenters  have  pointed  out  that  in  the  case  of  horses 
and  cows  the  loss  may  amount  to  30  per  cent,  of  the  nitrogen  voided  by  the 
animal.  The  best  way  to  diminish  this  loss  is  by  liberal  use  of  beddings  so  as 
to  absorb  all  of  the  liquid.  For  this  purpose  dried  peat  would  be  especially 
valuable.  This  material  is  found  in  large  quantities  in  many  parts  of  the 
Province  and  in  many  cases  might  be  very  profitably  used  as  an  absorbent  in 
the  stable. 

Farmyard  manure  readily  undergoes  decomposition;  the  nature  of  the 
products  formed  depend  on  the  amount  of  air  admitted  or  excluded.  If  the 
manure  is  thrown  loosely  into  a  heap  it  becomes  very  hot  and  rapidly  wastes. 
The  organic  matter  in  this  case  is  virtually  burned,  or  is  "firefanged"  as  it  is 
commonly  termed,  and  ammonia  is  one  of  the  products  lost.  If,  on  the  other 
hand,  the  manure  is  consolidated  and  kept  thoroughly  moist  so  that  air  is  ex- 


ded,  the  mass  ferments  with  but  little  rise  in  temperature,  and  some  nitrogen 
^  5  is  volatilized.  The  loss  of  organic  material  will  be  far  less  with  this  kind 
c  fermentation  than  in  the  previous  one,  but  in  both  cases  nitrogen  is  given 
c  from  the  manure.  Experience  proves  that  there  is  the  least  waste  of  manurial 
cnstituents  when  the  manure  is  preserved  in  a  box  stall.  Warington  quotes 
I  experiment  which  showed  that  a  quantity  of  food  and  litter  which,  in  a  box 
jdl,  yielded  10  tons  of  manure  containing  108  pounds  of  nitrogen,  and  when 
irried  daily  to  a  heap  yielded  only  7.5  tons,  containing  64  poiunds  of  nitrogen. 
Undoubtedly,  especially  on  heavy  lands,  the  best  returns  from  the  manure 

n  be  got  when  it  is  put  on  the  land  and  at  once  plowed  in.     The  losses  that 

Ie  inevitable  when  manure  is  stored  would  be  prevented  and  a  greater  amount 
organic  matter  added  to  the  soil.     Naturally,  this  is  not  always  possible, 
:t  when  the  manure  must  be  kept  it  should  be  made  without  delay  into  a  solid 

fap  or  mass  and  must  not  be  allowed  to  become  too  dry.     The  practice  is 
.metimes  followed  of  drawing  manure  to  the  field  during  the  winter  months 
'e  fast  as  it  is  made.     Provided  the  land  is  not  too  hilly,  or  too  clayey,  this 
y  11  give  good  results.     It  is  evident,  however,  that  this  method  does  not  prevent 
Uses,  but  is  recommended  to  economize  labour.     When  the  manure  is  drawn 
a  field  and  put  in  a  big  heap  care  should  be  taken  to  make  the  heap  as  firm 
possible,  and,  theoretically,  it  should  be  covered  with  earth,  but  this  under 
ir  conditions  of  labour  is  impossible. 
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Diagram  showing  the  distribution  of  nitrogen,  phosphoric  acid  and  potash 
between  dung  and  urine  of  farm  animals. 


From  what  has  been  said  it  is  evident  that  there  will  be  heavy  losses  of 
lant-food  during  the  storage  of  manure.  Lawes  and  Gilbert  in  their  early 
rork  on  this  subject  in  estimating  the  manure  value  of  foods  supplied  to  fattening 
nimals,  have  first  deducted  the  nitrogen,  phosphates  and  potash  which  they 
stimate  are  retained  by  the  animal,  and  they  then  reckoned  on  having  one-half 
f  the  remaining  nitrogen,  phosphates  and  potash.  Even  this  they  thought 
iras  too  high.  Lyon  and  Buckman  in  their  book  on  the  Nature  and  Properties 
►f  Soils,  say  "Considering  the  losses  which  the  food  sustains  during  digestion 


8 

and  the  waste  of  the  manure  in  handling  and  storage,  it  cannot  be  expecte( 
that  more  than  25  per  cent,  of  the  organic  matter,  30  per  cent,  of  the  nitrogen 
50  per  cent,  of  the  phosphoric  acid,  and  30  per  cent,  of  the  potash  of  the  origin^ 
crop  will  reach  the  land  in  the  manure. 

^  It  is  evident,  considering  all  the  factors  affecting  the  composition  of  manud 
as  It  reaches  the  field  that  it  is  impossible  to  give  an  accurate  statement  of  thi 
amount  of  plant-food  in  stable  manure.  The  nitrogen  will  vary  between  V 
and  .65  per  cent,  or  even  higher  if  produced  by  highly  fed  animals.  The  amounl 
of  potash  may  vary  from  .4  to  .8  per  cent,  and  the  phosphoric  acid  from  .2  to  > 
per  cent.  Thus  one  ton  of  farmyard  manure  may  contain  from  9  to  13  or  1^ 
pounds  of  nitrogen,  8  to  16  pounds  of  potash,  and  4  to  8  pounds  of  phosphoric 
acid.  An  approximate  figure  readily  remembered  is  that  one  ton  of  manuH 
contains  10  pounds  of  nitrogen,  5  pounds  of  phosphoric  acid  and  10  pounds  o 
potash. 

Experience  shows  that  no  manure  can  quite  take  the  place  of  the  farmyarcl 
manure.  It  is  what  may  be  spoken  of  as  the  natural  return  to  the  soil  of  th< 
constituents  taken  from  it.  All  other  substances  are  in  a  sense  supplements 
materials  added  to  make  good  some  special  deficiency  in  the  soil,  or  to  supply 
some  plant  food  constituent  particularly  required  by  the  crop  to  be  grown 
Hence,  the  care  and  treatment  of  the  farmyard  manure  is  fundamental  in  aljl 
good  agriculture. 

THE  SOIL 

In  the  preceding  paragraphs  we  have  seen  that  the  plant  derives  its  sus 
tenance  from  two  main  sources,  the  atmosphere  and  the  soil.  The  atmosphere 
supplies  the  climatic  conditions,  which  are  a  controlling  factor  in  agriculture, 
but  of  course  are  not  within  the  control  of  man.  The  soil,  however,  is  a  vital 
part  of  the  plant  environment,  for  it  is  not  only  a  limiting  factor  in  crop  pro- 
duction, but  it  is  to  a  large  extent,  controllable.  In  so  far  as  it  fails  to  supply 
the  necessary  constituents,  it  limits  plant  growth.  If  we  can  increase  the 
amount  of  available  plant  nutrients  in  the  soil,  we  can  affect  plant  growth 
accordingly. 

One  of  the  prime  requisites  of  successful  soil  management  is  a  proper  con- 
ception of  the  soil.  Few  people  realize  its  complexity,  and  many  failures  to 
obtain  satisfactory  yields  with  fertilizers,  arise  from  neglecting  to  consider  the 
kind  of  soil.  j 

All  soils  have  this  much  in  common;  they  are  composed  of  two  classes  of 
materials,  mineral  matter  and  organic  matter.  If  you  examine  a  sample  of 
soil  closely,  you  can  distinguish  between  these  two  materials  quite  easily.  The 
mineral  matter  has  come  from  the  weathering  of  rocks  and  is  largely  composed 
of  tiny  fragments  of  quartz,  feldspar,  mica,  limestone,  shale,  etc.  It  will  be  as 
variable  in  chemical  composition  as  the  various  rocks  from  which  it  is  derived. 
In  some  localities  glaciers  have  helped  to  grind  up,  mix,  and  transport  these 
rock  materials,  and  the  waters  resulting  from  the  melting  of  the  glaciers  sorted  ;| 
out  the  different  sized  particles  and  aided  in  their  distribution  and  deposition. 
The  sorting  action  of  the  glacial  waters  has  been  chiefly  responsible  for  the 
differences  in  texture  of  our  soils,  i.e.,  sandy,  sandy  loam,  loam,  silt  loam,  clay 
loam,  clay,  etc. 

The  organic  matter  is  composed  of  the  bodies  of  plants  and  animals  in  | 
varying  stages  of  decay.     It  is  less  in  amount  than  the  mineral  matter  in  our 


'■erage  "mineral"  soils,  being  about  three  to  five  per  cent.     In  muck  or  peat 
ils  which  are  almost  wholly  organic  the  amount  may  be  as  high  as  seventy-five 
eighty  per  cent. 

Not  only  is  the  soil  a  complex  medium  because  of  the  nature  of  its  con- 
ituents,  but  also  because  these  two  classes  of  materials,  mineral  and  organic, 
e  constantly  interacting  with  each  other.  The  soil  may  be  likened  unto  a  very 
)mplicated,  sensitive  machine,  which  by  reason  of  its  complexity  and  sensitivity 
iquires  the  most  skillful  handling  for  successful  operation. 

But  just  as  there  are  many  types  of  machines  there  are  many  types  of  soils, 
>me  of  which  have  been  mentioned  above.  Each  presents  its  own  problems 
management.  The  sand,  the  loam,  the  clay  loam  and  the  clay  are  all  distinct 
their  physical  properties.  Yet  we  can  go  farther  than  merely  to  distinguish 
IT  soils  by  differences  in  texture.  What  of  the  influence  of  the  parent  rock 
om  which  the  soil  has  been  derived?  A  limestone  soil  we  assume  to  be  rich 
i  lime;  a  shale  and  sandstone  soil  is  very  apt  to  be  quite  deficient  in  lime.  So 
DO  is  a  soil  derived  largely  from  granite  and  other  crystalline  rock  material. 
ome  soils  have  developed  under  conditions  conducive  to  the  accumulation  of 
luch  organic  matter.  These  soils  will  be  dark  brown  to  black,  and  will  be 
ery  different  to  the  ashy  grey  or  yellow  grey  soils  which  are  likely  to  be  almost 
^evoid  of  this  constituent.  Some  soils  have  been  deposited  in  deep  glacial  waters 
nd  are  the  finest  sediments,  carried  into  these  waters  by  streams  from  the 
jrrounding  land.  Such  soils  will  be  fertile  because  they  will  contain  an  abund- 
nce  of  soluble  nutrients.  These  differences  mentioned  above,  and  others, 
Drm  the  basis  for  a  classification  of  soils.  A  study  of  the  soils  of  Southwestern 
)ntario  in  connection  with  the  Soil  Survey,^  based  on  such  a  classification, 
evealed  many  striking  differences  in  our  soils.  These  differences  are  reflected 
iot  only  in  physical  and  chemical  composition  but  also  in  crop  adaptation,  crop 
ields  and  cultural  requirements  of  the  soils. 

In  order  to  illustrate  differences  in  amounts  of  plant  nutrients  contained 
a  some  of  our  soils  the  analyses  of  several  types  appear  below. 


Type 


.luck 

Jlack  clay 

led  clay 

:^ellow  gray  clay  loam  .  .  . 
bellow  brown  sandy  loam 
fellow  sand 


Nitrogen, 

lbs.  per  ac. 

plough  depth 


15,000 
7,200 
1,200 
4,460 
3,880 
2,000 


Phosphorus, 

lbs.  per  ac. 

plough  depth 


1,000 
4,488 
4,000 
3,957 
2,542 
2,093 


Potash, 

lbs.  per  ac. 

plough  depth 


2,500 
48,000 
40,000 
40,840 
33,000 
25,000 


While  the  figures  given  are  for  total  quantities  of  plant  nutrients,  and  do 
lot  give  any  definite  clue  as  to  amount  of  available  nutrients,  yet  they  are 
uitable  for  relative  comparisons. 

To  use  an  extreme  illustration,  consider  the  nitrogen  content  of  the  muck 
;oil  as  contrasted  to  the  red  clay.  The  analysis  shows  it  to  contain  ten  times 
IS  much  nitrogen  as  the  red  clay  soil.  It  is  obvious  that  a  nitrogenous  fertilizer 
vould  be  apt  to  give  more  profitable  returns  from  the  red  clay  soil  than  from  the 
nuck.  In  the  muck  soil  there  is  an  abundance  of  nitrogen  while  the  red  clay 
s  quite  deficient  in  this  element. 


^Bulletin   298,   Preliminary  Soil  Survey  of    Southwestern   Ontario,   Dept.  of  Chemistry, 
3.A.C.,  Guelph,  Ont. 
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Now  contrast  the  amounts  of  phosphorus  and  potash  in  the  same  tv 
soils.  The  red  clay  contains  four  times  as  much  phosphorus  and  over  fiftej 
times  as  much  potash  as  does  the  muck  soil. 

Aside  from  a  consideration  of  the  crop  in  this  case  we  have  two  soils  wii 
distinctly  different  fertilizer  requirements.  This  muck  soil  essentially  neec 
both  phosphorus  and  potash.     The  red  clay  in  turn  needs  nitrogen  alone. 

Again,  compare  the  analysis  of  the  red  clay  and  black  clay  for  contei 
of  plant  nutrients.  The  black  clay  has  six  times  as  much  nitrogen,  aboi 
the  same  amount  of  phosphorus,  and  slightly  more  potash.  Here  too  tl 
nitrogen  requirements  of  the  two  soils  are  distinctly  different.  Further  con 
pansons  between  other  types  will  disclose  differences  quite  as  marked  as  tho! 
mentioned  above. 

It  is  quite  apparent  from  what  has  been  said  concerning  the  differer 
soil  types  that  the  nature  of  the  soil  will  have  a  great  influence  on  its  manurij 
requirements.  When  we  have  studied  the  relationship  of  the  crop  and  ii 
requirements,  to  the  soil  type  and  its  characteristics,  then  we  are  in  a  positio 
to  most  efficiently  treat  the  soil  for  more  profitable  production. 

Drainage 

The  first  essential  in  soil  improvement  is  to  supply  adequate  drainage  fo 
all  soils  which  are  in  need  of  it.  A  soil  that  contains  more  than  its  optimur 
amount  of  moisture  is  not  a  warm  well  aerated  soil.  It  does  not  provide  idea 
conditions  for  the  plant  roots,  nor  is  it  a  suitable  medium  for  the  developmen 
of  the  micro-organisms  responsible  for  the  decay  of  organic  matter,  changim, 
of  Its  nitrogen  into  an  available  form  and  the  fixing  of  nitrogen  from  the  airi 

These  processes  which,  in  a  well  drained  soil,  indirectly  make  the  nutrieni 
elements  available  for  plant  use,  are  to  a  large  extent  restricted  in  the  undrainec 
soil.  Such  a  soil  cannot  of  course  give  maximum  production.  Nor  is  th( 
response  to  fertilizer  treatment  as  satisfactory  on  the  undrained  soil  as  it  is  oi 
the  well  drained  soil.  In  order  that  the  plant  may  make  the  best  use  of  fertilizers 
the  plant  environment  must  be  the  best  possible.  To  this  end  proper  drainage 
is  absolutely  a  first  essential.  If  a  field  is  properly  drained  according  to  th( 
needs  of  the  soil  type,  a  first  great  step  has  been  made  toward  creating  th(, 
best  possible  plant  environment. 

Lime  Where  Necessary 

Although  lime  is  not  a  fertilizer  it  is  proper  to  mention  here  its  place  ir 
connection  with  the  use  of  commercial  fertilizers. 

Not  all  poorly  drained  soils  are  sour  or  acid  and  in  need  of  lime.  Fre- 
quently areas  of  low  lying  poorly  drained  soils  are  richer  in  lime  than  the  sur 
rounding  higher,  well-drained  soils.  In  fact  these  latter  are  more  lacking; 
lime.  Their  rolling  topography  and  coarse  open  texture,  which  account  foil 
their  excellent  natural  drainage,  make  possible  more  vigorous  leaching  anci 
washing  out  of  their  lime,  into  the  lower  poorly  drained  soils.  ; 

It  is  not  the  intention  here  to  discuss  liming  and  soij  acidity.  The  reader 
is  referred  to  bulletin  No.  313,  Liming  and  Soil  Acidity,  published  by  the  Depart-: 
ment  of  Chemistry  of  the  O.A.C.,  for  a  comprehensive,  complete  treatment! 
of  this  subject.  I 

The  point  to  be  brought  out  however,  is  that  on  an  acid  soil  fertilizers' 
cannot  give  as  good  results  as  on  a  neutral  soil.     An  acid  soil,  like  a  water- 
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I  logged  soil,  is  not  a  healthy  environment  for  most  crop  plants  and  even  though 
nutrients  are  supplied  in  the  form  of  fertilizers  in  liberal  quantities,  the  plant's 
feeding  capacity  will  be  limited  by  its  environment.  To  sum  up  then,  good 
soil  management  for  most  profitable  returns  from  fertilizers,  involves  first, 
adequate  drainage,  and  second,  where  the  soil  needs  it,  the  application  of  lime. 

ORGANIC  MATTER 

One  of  the  essential  differences  between  a  soil  and  a  mass  of  rock  frag- 
ments lies  in  the  organic  matter  content  of  the  former.  Organic  matter  is 
necessary  in  order  that  the  mineral  material  may  become  a  soil  and  that  it 
may  grow  crops  successfully.  The  physical  condition  of  the  soil  depends  largely 
on  the  presence  of  organic  matter  and  the  chemical  changes  are  largely  brought 
about  by  its  decay. 

The  Source  of  Soil  Organic  Matter.    The  source  of  practically  all  soil 

organic  matter  is  plant  tissue.    Some  of  this  matter  accumulates  from  above  the 

ground,  parts  of  plants  that  have  died  and  fallen  down  to  become  mixed  with 

the  surface  soil;  the  remainder  is  the  result  of  root  extension  and  subsequent 

decay.     Roughly  we  may  divide  organic  matter  into  two  divisions,    (1)   the 

more  resistant  portion  and  (2)  that  part  which  is  well  decomposed.     The  first 

portion  has  most  to  do  with  the  physical  condition  of  the  soil  while  the  latter 

\    has  most  to  do  with  the  chemical  changes  taking  place  in  the  soil. 

I  The  Decomposition  of  Organic  Matter.     In  nature  nothing  is  wasted. 

i    Thus  the  plant  and  animal  residues  in  the  soil  become  food  for  a  lower  type  of 

j    life,  namely,  fungi,  yeasts  molds  and  bacteria.     These  proceed  to  break  down 

I    the  more  or  less  complex  compounds  in  the  organic  matter  and  finally  convert 

I    the  material  into  a  form  in  which  it  can  be  used  again  by  higher  plants.     Thus 

we  have  the  higher  plants  building  up  their  growth  by  the  products  discarded 

I    by  the  lower  forms  of  life:  then  at  death  they  in  turn  act  as  food  for  those  lower 

I    forms. 

!  During  this  decomposition  all  the  mineral  elements  contained  in  the  organic 

matter  are  made  available  to  plants.  Further  the  evolution  of  carbon  dioxide 
(CO2)  with  water  exerts  a  solvent  action  on  the  minerals  of  the  soil,  rendering 
them  available  for  plant  use.  This  is  best  illustrated  by  referring  to  the  lime 
in  the  soil  which  is  dissolved  in  this  way  and  made  so  that  it  becomes  effective 
in  the  soil. 

CO2     +     H2O     —     H2CO3 
carbon  water     gives     carbonic     acid 

dioxide 

CaCOa     +     H2CO3     --     CaH2  (€03)2 
limestone  carbonic  acid  calcium  bicarbonate 

(Insoluble)  (Soluble) 

From  the  above  we  see  that  action  of  the  weak  acid  dissolving  the  lime- 
stone. This  is  one  of  the  chief  means  of  loss  of  lime  from  the  soil;  but,  is  also 
important  because  limestone  applied  to  soils  is  not  active  unless  it  is  put  into 
solution.  Hence  wc  do  not  expect  to  see  the  results  from  lime  applied  to  soils 
low  in  organic  matter  that  we  see  where  it  is  high. 

The  Physical  Effects  of  Organic  Matter.  It  is  difficult  to  say  which 
is  the  more  important  the  physical  or  chemical  effects  of  organic  matter.  The 
latter  affects  principally  the  plant  food,  while  the  former  affects  the  physical 
condition  of  the  soil. 
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The  loosening  up  of  clay  soils  is  very  important,  making  the  soil  more 
granular,  easier  to  work  and  improving  drainage  to  some  extent.  In  sandy 
soils  organic  matter  has  a  certain  amount  of  cementing  action,  preventing 
blowing  and  drying  out.  The  increased  water  holding  capacity  due  to  organic 
matter  is  common  to  both  soils,  since  the  rain  fall  is  held  at  the  surface,  or 
near  it.  That  is  where  the  majority  of  crops  require  it.  Organic  matter  also 
gives  to  the  soil  a  darker  colour.  This  assists  in  warming  up  a  soil  by  absorption 
of  the  sun's  heat.  Since  the  soil  is  more  open  and  porous  the  plant  roots  have  a 
better  opportunity  to  extend  themselves.  This  means  a  deeper  rooted  plant 
and  since  a  greater  area  is  covered  the  plant  can  absorb  much  more  food  and 
hence  grow  into  a  strong  and  healthy  specimen. 

Nitrogen  in  Organic  Matter.  It  has  been  already  mentioned  that 
nitrogen  is  one  of  the  most  essential  elements.  It  is  also  the  one  of  which 
the  loss  is  greatest.  The  great  function  of  organic  matter  is  to  act  as  a  store- 
house for  nitrogen,  liberating  it  as  required  to  the  growing  plant.  In  order  to 
supply  nitrogen,  the  material  ploughed  under  must  contain  it.  So  it  is  desirable 
to  use  as  a  source  of  organic  matter  materials  containing  a  fair  amount  of  nitrogen. 
Well  preserved  manure  contains  about  ten  pounds  per  ton,  so  an  application 
of  ten  tons  per  acre  would  supply  all  the  nitrogen  required  for  almost  any  crop 
for  a  season.  Dry  clover  hay  contains  about  three  per  cent,  nitrogen,  so  a 
fair  stand  of  clover  turned  under  would  supply  considerable  of  this  element. 
Further  the  clover  would  add  to  the  soil  the  nitrogen  which  it  had  secured  from 
the  atmosphere.  Non  legumes  such  as  rye  or  buckwheat  simply  return  to  the 
soil  the  nitrogen  they  removed  from  it.     There  is  no  gain. 
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Diagram  showing  changes  in  nitrogen  during  the  life  and  decay  of  a  plant. 

Changes  of  Nitrogen  during  Decomposition.    The  effect  of  organic 
matter  releasing  mineral  constituents  has  already  been  mentioned.     The  changes 
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which  the  nitrogen  undergoes  are  also  very  important.  When  a  soil  is  analyzed 
the  total  nitrogen  content  might  be  as  high  as  6,000  pounds  per  acre  on  basis 
of  2,000,000  pounds  soil,  plow  depth  over  one  acre.  Thus  there  would  be 
enough  nitrogen  present  to  grow  a  sixty  bushel  crop  of  wheat  for  a  number  of 
years.  If  it  were  all  available,  (soluble)  it  would  be  lost  by  leaching.  But 
nature  releases  the  nitrogen  just  fast  enough  to  supply  a  little  more  than  required 
for  plant  growth. 

The  nitrogen  in  organic  matter  is  mostly  in  the  form  of  complex  organic 
compounds  which  a  plant  cannot  assimilate.  When  it  decomposes  these  are 
broken  down  by  bacteria  into  simpler  ones  and  finally  finishes  as  compounds 
of  ammonia.  This  breaking  down  process  is  termed  ammonification.  Plants 
can  make  use  of  ammonium  compounds  to  a  limited  extent  if  forced  to,  but 
it  is  generally  conceded  that  they  prefer  their  nitrogen  in  another  form. 

A  further  change  then  is  necessary.  Other  bacteria  use  the  ammonium 
compounds,  and,  by  a  process  of  oxidation,  build  them  into  nitric  acid.  The 
nitric  acid  combines  with  calcium  and  other  bases  forming  the  nitrates.  These 
are  soluble  and  the  plant  absorbs  them  through  the  roots  and  uses  the  nitrogen 
contained  therein.  This  change  from  ammonium  compounds  to  nitrates  is 
termed  nitrification. 

The  preceding  diagram  gives  an  idea  of  the  changes  which  the  nitrogen 
undergoes  from  the  time  the  plant  starts  to  decay  till  the  growing  plant  absorbs  it. 

These  changes  take  time  and  all  the  nitrogen  is  not  converted  into  nitrates 
at  once.  We  rarely  find  more  than  fifty  pounds  of  nitrogen  as  nitrates  per 
acre,  although  the  total  nitrogen  content  may  be  upward  of  five  thousand 
pounds.  The  time  required  varies  of  course  with  the  soil,  temperature,  rainfall 
and  even  the  crop  grown.  The  presence  of  lime  generally  hastens  decay,  and 
it  is  most  effective  in  its  action  in  nitrification.  The  nitrifying  bacteria  require 
the  presence  of  lime  in  order  to  function  properly.  Generally  speaking,  manure 
ploughed  under  in  spring  will  begin  to  show  effect  within  two  months,  pro- 
viding conditions  are  right.  Green  manures  decay  rapidly  and  the  nitrogen 
becomes  available  to  the  crop  in  a  very  short  time.  Such  materials  as  blood 
meal  are  very  rapid  in  decomposition,  and  are  converted  into  nitrates  in  a  very 
few  days.  This  rule  holds  good  as  regards  formation  of  nitrates,  i.e.,  "the 
higher  the  nitrogen  content  of  the  material  the  more  quickly  it  will  become 
available  to  plants." 

How  Organic  Matter  May  Be  Kept  Up 

It  is  seen  then  that  the  organic  matter  content  of  the  soil  must  be  kept 
up  in  order  to  retain  the  crop  producing  power  of  the  soil.  Old  organic  matter 
has  lost  most  of  its  nitrogen  and  the  rate  of  decay  is  slow.  As  a  result  the 
amount  of  carbon  dioxide  given  off  is  small,  and  its  dissolving  effect  on  the 
mineral  constituents  of  the  soil  is  almost  negligible. 

F^resh  organic  matter  gives  off  a  great  deal  of  carbon  dioxide  and  gives 
up  its  nitrogen  quite  readily.  So  it  is  desirable  to  keep  adding  fresh  organic 
matter  to  the  soil  every  year.  This  is  quite  satisfactorily  accomplished  by 
using  manure.  If  the  supply  is  limited  it  is  preferable  to  spread  thinly  over  a 
greater  area  than  to  apply  heavily  on  a  small  area.  If  the  manure  supply  is 
limited,  and  it  is  on  all  except  stock  farms,  green  manuring  crops  must  be  used. 

In  selecting  a  cover  crop  suitable  for  green  manures,  there  are  several 
points  that  should  receive  attention.  First,  the  season  in  which  the  cover  crop 
is  to  be  grown.     A  crop  selected  for  October  sowing  will  differ  from  a  crop 
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selected  for  August  sowing.  Second,  the  ability  of  the  crop  to  collect  atmos- 
pheric nitrogen.  Rye,  buckwheat,  oats,  barley  and  other  non-leguminous 
crops  do  not  add  nitrogen  to  the  soil  in  the  way  that  clovers  and  other  leguminous 
crops  do.  Third,  the  presence  of  free  lime  in  the  soil.  The  majority  of  clovers 
do  not  grow  well  unless  lime  is  present.  Rye  and  other  more  or  less  acid  re- 
sistant plants  will  grow  if  the  free  lime  is  limited.  Fourth,  the  soil  preparation 
that  is  necessary  for  that  particular  crop:  for  large  seeds  such  as  rye  and  wheat, 
less  careful  preparation  is  necessary  than  for  smaller  seeds  such  as  clover  and 
timothy.  Fifth,  the  time  the  particular  crop  will  mature  or  is  large  enough 
to  plough  down.  Sixth,  the  vigour  of  the  plant  as  regards  its  growth.  If  large 
growth  is  required,  then  sow  a  crop  that  will  give  bulk.  If  large  root  develop- 
ment is  desired,  as  on  soil  with  a  tight  subsoil,  then  select  a  crop  that  has  this 
peculiarity.  Seventh,  the  cost  of  the  seed.  Some  seeds  are  dearer  than  others 
and  poor  seed  is  dear  at  any  price. 

With  these  points  in  mind  crops  can  be  selected  intelligently,  particularly 
so  if  the  value  of  a  crop  from  its  chemical  analysis  is  considered.  The  following 
table  will  give  an  idea  of  the  value  of  an  acre  of  cover  crop  turned  under. 


Crop 


Clover,  new 

Clover,  second  crop . 

Clover,  Sweet 

Cow  peas 

Rye 

Soy  beans 

Timothy 

Vetch 

Spring  wheat 

Winter  wheat 


Nitrogen 

Phosphoric  acid 

lbs. 

lbs. 

49.06 

11.61 

51.47 

12.05 

75 

48 

61.9 

15.45 

24.07 

11.4 

152.29 

27.38 

30 

10.5 

121.2 

27.2 

20 

7 

20 

7 

Potash 


lbs. 
63.55 
36.18 
60 

77.20 
39.0 
100.89 
39 
85.5 
26 
26 


The  cover  crop  chosen  should  be  such  that  it  will  not  interfere  materially 
with  the  regular  rotation — that  is  not  to  displace  a  cash  crop.  If  there  are  weeds 
to  be  destroyed  and  a  summer  fallow  is  necessary,  a  crop  of  soy  beans  may  be 
sown,  at  the  same  time  smothering  weeds  and  adding  to  the  fertility  of  the  soil. 
It  is  questionable  whether  bare  fallows  are  worth  while,  when  one  considers 
the  loss  of  plant  food. 

The  effect  of  a  cover  crop  on  the  soil  moisture  is  also  important.  A  growing 
crop  removes  from  the  soil  large  quantities  of  water  and  if  it  is  grown  before  the 
revenue  producing  crop  the  latter  may  suffer  from  drouth.  Further,  the  cover 
crop  withdraws  from  the  soil  solution  a  great  deal  of  the  soluble  plant  food 
so  that  there  is  not  enough  left  to  support  the  cash  crop.  It  is  well  known 
that  the  replenishing  of  the  supply  of  available  plant  food  in  the  soil  takes  some 
little  time.  If  two  or  three  weeks  elapse  between  the  ploughing  down  of  the 
cover  crop  and  the  seeding  of  the  main  crop,  the  soil  has  a  chance  to  recover 
from  the  draught  made  upon  it  by  the  cover  crop.  Therefore  it  is  advisable 
to  grow  a  cover  crop  after  the  cash  crop  rather  than  before,  unless  it  can  be 
turned  under  several  weeks  before  the  main  crop  is  seeded. 

Where  leguminous  cover  crops  are  used,  the  nitrogen  purchased  in  ferti- 
lizers may  be  reduced.  In  fact  this  Department  recommends  that  where 
clovers  are  turned  under,  that  no  nitrogen  be  applied  in  a  fertilizer.  This  is 
not  because  it  would  not  have  an  effect,  but  because  the  increased  yield  will 
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not  be  in  proportion  to  the  increased  fertilizer  cost.  It  would  be  good  business, 
instead  of  spending  the  money  on  nitrogen  to  increase  the  application  of  phos- 
phoric acid  and  potash. 


A  thorough  packing  of  the  soil  is  necessary  after  ploughing  under 
green  crops  to  restore  capillary  action. 


Ploughing  under  rye  and  vetch  for  green  manure,  Norfolk  County. 


Cover  crops,  however,  sometimes  give  trouble.  If  a  heavy  growth  of 
material  is  ploughed  under  the  water  supply  from  underneath  may  be  com- 
pletely cut  off  and  result  in  drying  out  of  the  top  plough  depth  to  the  detriment 
of  the  seeded  crop.  This  can  be  overcome  br^  rolling  or  packing  after  ploughing. 
Or,  if  the  season  has  been  dry,  it  would  possibly  pay  not  to  attempt  to  crop  it 
that  season  at  all.  A  case  recently  came  to  the  attention  of  the  writer  where  a 
man  ploughed  under  sweet  clover  in  the  spring  (May)  and  planted  potatoes  in 
June.  The  yield  was  reduced  to  one-half,  largely  due  to  the  cutting  off  of  the 
water  supply  in  a  dry  season.  Had  there  been  good  rains  there  would  have 
been  no  ill  effects. 

The  proper  time  to  turn  down  cover  crops  is  when  they  are  in  a  succulent 
condition — still  growing.     Rye  is  best  turned  under  before  heading  and  this  is  a 
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safe  rule  with  the  others.  With  soy  beans,  and  other  legumes  it  does  not  matter 
so  much,  because  they  are  naturally  soft  and  decay  readily,  even  when  fairly 
mature.     This  is  not  true  however,  of  sweet  clover. 

In  the  Western  Provinces  large  quantities  of  straw  are  burned  annually, 
and  this  is  true  to  a  certain  extent  of  Ontario.  It  has  been  suggested  that 
straw  might  be  added  to  the  soil  to  supply  organic  matter.  In  this  connection 
it  is  possible  that  difficulties  might  arise  due  to  the  peculiar  action  of  straw, 
particularly  that  of  cereals. 


•Surface;-  ;5oil  ' .  Plough  /.•.l)eplh.-. 


ta^ergj>p^^VYi  alcnjl^^plau^heA^^Un^er^^^^ 


Showing  how  a  large  quantity  of  material  ploughed  under  may  cut  off  water 
supply  causing  top  layers  of  soil  to  dry  out. 

Bacteria  need  carbon  for  the  production  of  energy  and  they  secure  it  from 
organic  matter  in  the  soil.  At  the  same  time  they  need  nitrogen  to  build  up 
their  own  bodies.  Recent  investigations  have  shown  that  for  every  hundred 
pounds  of  carbon  decomposed,  about  one  and  one-half  pounds  of  nitrogen 
are  required.  If  there  is  this  much  nitrogen  in  the  straw  no  ill  effects  will  be 
noted.  But  if  the  nitrogen  content  is  lower  than,  say  three  per  cent.,  the  growth 
of  the  crop  seeded  on  the  land  will  be  decreased.  This  is  because  the  bacteria 
in  order  to  do  their  work,  cannot  secure  enough  nitrogen  from  the  straw  on 
which  they  are  working  and  seize  the  nitrates  about  them.  As  a  result  there 
is  none  left  for  the  growing  plants.  It  has  been  pointed  out  that  growing  plants 
secure  their  nitrogen  as  nitrates,  so,  when  the  supply  is  cut  off,  growth  stops. 
In  other  words  nitrogen  starvation  sets  in.  This  condition  can  be  remedied 
by  applying  with  the  straw  sufficient  nitrogen  to  supply  the  bacteria  with  what 
they  require.  They  will  then  leave  the  nitrates  alone  and  the  application 
of  straw  will  not  afTect  the  crop  unless  the  water  supply  is  cut  off. 

The  straw  of  red  or  alsike  clovers,  or  alfalfa  will  not  have  such  detrimental 
effect  since  they  contain  a  fairly  high  percentage  of  nitrogen. 

If  straw  is  to  be  incorporated  into  the  soil  it  is  preferable  to  stack  in  the 
barnyard  and  allow  the  stock  to  run  over  it  in  the  winter,  rather  than  put  in 
on  the  land  directly  from  the  stack.  In  this  way  it  becomes  partially  decayed 
and  the  ill  effects  are  not  noticed  so  much.  Put  on  in  light  applications,  say 
up  to  five  tons  per  acre,  no  serious  ill  results  will  likely  be  seen.  The  best 
time  to  turn  it  under  is  of  course,  in  early  fall  so  it  will  be  fairly  well  decayed 
before  the  next  season. 

Artificial  Manure 


During  the  world  war  large  production  per  acre  was  a  necessity  and  with 
the  shortage  of  fertilizer  material  an  effort  was  made  to  produce  artificial  manure 
from  the  straw  of  cereals.     The  original  work  was  done  at  Rothamsted  Experi- 
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mental  Station  but  has  since  been  repeated  at  several  American  stations.  The 
Department  of  Chemistry  at  the  time  of  writing  has  a  similar  work  under  way, 
using  a  commercial  material  to  produce  rapid  decomposition.  This  material 
is  produced  by  an  American  firm  but  its  action  can  be  easily  duplicated  by  the 
use  of  common  materials. 

The  straw,  or  plant  refuse  of  any  kind  is  built  up  in  a  pile,  adding  from 
time  to  time  the  other  materials  required  and  keeping  it  damp  with  a  hose 
having  a  spray  nozzle.  When  the  heap  is  completed  it  is  thoroughly  soaked 
and  let  stand  for  a  few  days.  It  is  again  soaked  and  sprinkled  liberally  every 
two  or  three  days,  until  it  has  been  wet  five  times.  It  is  then  allowed  to  stand 
until  ready  to  use:  which  should  not  be  more  than  three  months. 

This  is  generally  speaking  impracticable  for  farmers  but  has  a  possible 
value  for  market  gardeners  or  golf  clubs  who  have  difficulty  obtaining  manure. 
At  present  the  process  is  not  recommended  generally  but  further  information 
will  be  given  to  any  one  applying  to  the  Department  of  Chemistry,  O.A.C. 
The  manure  produced  is  also  on  exhibit  at  the  Department  building. 


The  Retention  of  Plant  Food  by  Organic  Matter 

The  presence  of  organic  matter  in  the  soil  is  important  from  the  stand- 
point of  retention  of  plant  food  constituents.  These,  such  as  potash,  ammonia, 
etc.,  are  firmly  held  and  will  not  leach  out  as  much  as  when  the  organic  matter 
is  low.     The  retention  of  soil  moisture  has  already  been  mentioned. 

If  cover  cropped  land  is  compared  with  uncropped  land  kept  free  from 
weeds,  some  interesting  facts  may  be  noticed.  The  following  table  shows 
the  losses  by  leaching  in  both  cases.  This  work  was  done  at  Cornell  Uni- 
versity, New  York,  and  is  one  of  the  most  dependable  results  to  be  found. 


Average  Annual  Loss  qf  Nutrients  by  Leaching.     Cornell  Lysimeter  Tanks. 

Ten  Years 


Average 


Condition 

Pounds  per  acre  per  year 

N 

P2O6 

K2O 

CaO 

Bare 

69 

7.3 
2.5 

86.4 
68.7 
74.0 

557  0 

Rotation 

Grass 

345 
363.8 

The  effect  of  a  cover  crop,  even  grass,  then,  is  quite  apparent.  The  in- 
creased loss  of  nitrogen  alone  on  bare  fallow  for  one  year  if  purchased  as  nitrate 
of  soda  at  seventy-five  dollars  a  ton,  would  be  worth  fifteen  dollars.  This 
loss  is  as  nitrates  and  the  cover  crop  by  taking  them  up  as  fast  as  formed  prevents 
this  loss.  Then  when  it  is  turned  under  that  nitrogen  becomes  available  to  the 
revenue  producing  crop. 

Summary  of  Organic  Matter 

1.  Organic  matter  comes  from  decaying  plant  and  animal  residues. 

2.  When  decomposing  it  gives  up  the  plant  food  contained  in  it  to  the 
growing  crop  and  evolves  carbon  dioxide  which  brings  into  solution  the  mineral 
portions  of  the  soil. 

3.  It  is  of  great  vakic  for  improving  the  physical  condition  of  the  soil. 

4.  It  acts  as  a  storehouse  for  the  soil  nitrogen  supph' 
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5.  The  nitrogen  contained  in  it  must  be  changed  into  nitrates  before  grow- 
ing crops  can  use  it.  Such  change  is  gradual  and  sufficient  to  supply  the  needs 
for  growing  crops. 

6.  Organic  matter  may  be  kept  up  by  manure,  crop  residues  and  cover 
crops  ploughed  under. 

7.  The  choice  of  a  cover  crop  is  important.  It  is  affected  by  several  con- 
ditions. 

8.  Cover  crops  are  better  grown  after  a  revenue  producing  crop  than  before. 

9.  Leguminous  cover  crops  are  better  than  non-legumes. 

10.  Ploughing  under  a  cover  crop  should  be  done  at  least  three  weeks 
before  seeding  the  revenue  crop.    It  should  be  rolled  after  ploughing  and  worked. 

11.  Straw  can  be  used  to  restore  organic  matter,  but  must  be  carefully 
handled. 

12.  Organic  matter  and  cover  crops  prevent  leaching  and  loss  of  plant 
food  constituents. 

Losses  of  Plant  Nutrients  from  the  Soil 

There  are  two  ways  in  which  plant  nutrients  are  removed  from  the  soil, 
cropping  and  leaching.  In  order  to  fully  appreciate  the  drain  on  our  soils, 
it  is  necessary  to  consider  each  of  these  factors  separately. 

In  nature  the  actual  loss  of  nutrients  from  the  soil  is  comparatively  small, 
for  the  plants  when  they  die,  fall  to  the  soil  and  in  the  process  of  decay  the 
nutrients  they  contain  are  almost  wholly  returned  to  the  soil.  At  the  same 
time  there  is  an  actual  gain  of  organic  matter  since  this  has  been  built  up  from 
the  nutrients  taken  from  the  atmosphere.  The  decay  of  this  organic  matter  is 
indirectly  responsible  for  the  release  of  mineral  nutrients  in  the  soil  and  the 
fertility  is  kept  up.  In  some  cases  it  may  even  be  increased,  for  losses  through 
leaching  are  slight  and  are  counter-balanced  by  the  disintegration  processes 
in  the  soil,  and  the  fixation  of  nitrogen  from  the  atmosphere. 

When  the  soil  is  brought  under  cultivation  however,  the  condition  is  entirely 
changed.  Crops  are  removed  from  the  soil  and  only  a  portion  of  the  nutrients 
they  contain  is  ever  returned  to  the  soil.  Every  bushel  of  wheat  made  into 
flour  is  consumed  far  from  the  point  of  production;  every  gallon  of  milk  that 
goes  to  the  city  milk  route,  or  to  the  cheese  factory,  every  animal  sold,  every 
crop  of  vegetables,  tobacco,  sugar  beets,  or  potatoes  removed  from  the  farm, 
represents  a  direct  loss  to  the  soil. 

Of  course  in  dairy  farming  the  great  proportion  of  the  crop  grown  is  fed  on 
the  farm  and  hence  the  greatest  possible  return  of  fertility  to  the  soil.  Yet 
the  loss  in  milk  or  animals  sold  from  the  farm  remains. 

The  following  table  taken  in  part  from  Chemistry  of  the  Farm  by  Warington, 
shows  the  amount  of  nitrogen,  phosphoric  acid,  potash  and  lime  in  pounds  per 
acre,  removed  from  the  soil  by  some  of  the  common  crops. 


Crop 

Yield 

Nitrogen 

Phos.  acid 

Potash 

Lime 

Wheat 

30  bus. 
40     " 
45     « 

4  tons 
2     « 

5  « 
200  bu. 

12  tons 
1,200  lbs.  leaf 

50     lb. 

48       " 

52       " 

150       « 

102       « 

238.0  « 

46.0  « 

65.0  « 

55.5  « 

21.1  lb. 

28.8  1b. 

35.7     « 

46.1     « 

106.0     « 

83.4  « 
223.0     " 

16.5  " 
80.0     « 
42.0     « 

9.2 

Barley 

20.7 

19.4 

67 

24.9 

55.0 

21.5 

24.0 

08.0 

I 
I 

( 

I 

I 

9.2 

Oats 

11.4 

Corn 

30.0 

Red  Clover 

90.1 

Alfalfa 

465.0 

Potatoes 

3.4 

Sugar  beets 

18.0 

Tobacco 

•   •   •   * 
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The  loss  of  plant  nutrients  by  leaching  was  first  determined  at  Rothamsted 
Experimental  Station,  by  analysis  of  the  drainage  water  collected  from  tile 
drains  under  each  of  the  variously  treated  plots.  The  determinations  were 
made  from  five  collections  (1866-1868),  and  the  conclusions  reached  from 
these  analyses  are  given  below. 

It  was  found  that  the  nitrogen  leached  out  of  the  soil  is  mainly  in  the  form 
of  nitrates.  Phosphoric  acid  does  not  appear  in  the  drainage  water  except  in 
traces.  Calcium  (lime),  appears  in  the  highest  concentration,  with  sulphur 
next. 

The  influence  of  kind  of  treatment  is  quite  marked  on  the  amounts  of 
lime,  nitrogen,  potash  and  sulphur  present  in  the  drainage  water.  The  addition 
of  farmyard  manure  increased  the  losses  of  all  these  nutrients.  The  application 
of  nitrate  of  soda  increased  the  amounts  of  nitrogen,  potash  and  lime  leached 
from  the  soil.  All  treatments  seemed  to  increase  the  amounts  of  lime  in  the 
drainage  water,  and  we  may  assume  that  any  fertilizer  applied  to  the  soil  would 
have  the  same  effect. 

More  recent  investigation  over  a  period  of  ten  years  at  Cornell  Experiment 
Station,  N.Y.,  provides  some  very  valuable  data  regarding  losses  of  nutrients 
through  leaching  and  cropping,  and  the  total  loss  of  the  two  combined.  The 
soil  used  in  the  experiment  was  a  silty  clay  loam,  of  the  same  origin  and  deriva- 
tion as  a  similar  soil  extensively  developed  here  in  Ontario.  This  factor  should 
make  these  figures  of  especial  interest  to  us  as  the  soil  conditions  so  nearly 
approach  our  own. 


Average  Annual  Loss  of  Nutrients  by  Percolation  and  Cropping. 

Tanks.    Average  of  10  Years. 


Cornell  Lysimeter 


Condition 

Pounds  to  the 

!  acre  per  year 

N 

P2O5 

K2O 

CaO 

SO3 

Drainage  losses: 

Bare 

69.0 
7.3 

2.5 

86.4 
68.7 
74.0 

557.0 
345.9 
363.8 

132.0 

Rotation 

108.5 

Grass 

111.0 

Crop  removal : 

Bare 

Rotation 

Grass 

Total  loss: 

Bare 

70.5 
54.4 

69.0 
77.8 
56.9 

43.5 
28.6 

'43.5 
28.6 

105.4 
74.0 

86.4 
174.1 
158.0 

34.3 
12.8 

557.0 
370.2 
376.6 

41.0 
29.2 

132.0 

Rotation 

Grass 

149.5 
140.2 

The  figures  obtained  from  this  work  verify  the  observations  made  at  the 
Rothamsted  Station.  Phosphoric  acid  is  not  lost  by  leaching  from  either  a 
bare  or  cropped  soil.  The  effect  of  cropping  a  soil  is  to  reduce  the  losses  by 
leaching  of  nitrates,  potash,  lime  and  sulphur.  In  fact  the  combined  losses 
due  to  cropping  and  leaching  on  a  cropped  soil  are  only  slightly  greater  than  the 
losses  by  leaching  alone  from  the  uncropped  bare  soil,  except  in  the  case  of 
phosphoric  acid  and  potash. 
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Another  point  of  interest  brought  out  by  this  work,  is  the  comparative 
effect  of  permanent  pasture  and  rotation  of  crops  on  conservirlg  nutrients  in 
the  soil.  From  the  above  table  it  will  be  seen  that,  while  the  grass  land  removes 
less  nutrients  than  the  rotation  crops,  it  has  almost  fully  as  great  conserving 
effect  on  the  nutrients  in  the  drainage  as  have  the  crops  in  rotation. 

The  losses  due  to  cropping  and  leaching  may  be  summarized  as  follows: — 


Cropping 
Leaching . 


Losses  of 


Nitrogen 

Nitrogen 


Phosphoric  Acid 


Potash,  Lime 
Potash,  Lime 


Sulphur 
Sulphur 


Heavy  type  indicates  in  which  way  the  loss  of  the  nutrient  is  greatest. 

With  representative  figures  for  removal  of  nutrients  from  the  soil  and 
the  analyses  of  average  Ontario  soils  we  should  be  able  to  calculate  how  long 
the  nutrients  in  the  soil  will  last  under  these  conditions.  Such  calculation 
however  does  not  take  into  consideration  the  return  of  nutrients  in  the  manure 
and  residue  from  crops  nor  the  addition  of  nitrogen  in  the  rainfall  and  by  means 
of  nitrogen  fixing  organisms  in  the  soil. 

A  discussion  of  the  former  sources  will  include  elsewhere,  but  a  consideration 
of  the  latter  factors  is  in  order  here. 

From  analyses  made  of  the  rain  and  snowfall  at  the  Central  Experimental 
Farm,  Ottawa,  over  a  period  of  seventeen  years.  Dr.  Shutt  reports  that  on 
the  average  six  pounds  of  nitrogen  are  added  to  each  acre  of  soil  annually  by 
rain  and  snow. 

Investigations  carried  on  in  the  different  countries  of  the  world  seem  to 
indicate  that  the  amount  of  nitrogen  added  to  the  soil  in  this  way  is  on  the 
average  about  the  same  as  that  found  at  Ottawa. 

Nitrogen  Added  to  the  Soil  by  Micro  Organisms 

There  is  another  way  in  which  a  portion  of  the  loss  of  nitrogen  from  the 
soil  is  made  up.  Certain  small  microscopic  forms  of  plants  in  the  soil,  known 
as  bacteria  and  fungi  have  the  power  to  draw  on  the  nitrogen  of  the  air  and 
utilize  it  for  their  growth.  Ultimately  this  nitrogen  becomes  available  to  the 
higher  or  crop  plants  and  therefore  is  an  important  source  of  the  nitrogen  supply 
in  the  soil. 

The  amount  of  nitrogen  added  to  the  soil  by  nitrogen  fixation  organisms 
is  quite  variable,  but  authorities  generally  assume  that  the  figure  is  at  least 
25  pounds  of  nitrogen  per  acre  each  year  and  possibly  as  high  as  100  pounds. 

Comparing  the  amount  of  nitrogen  added  to  the  soil  in  this  way  with  the 
additions  made  by  the  rainfall  we  can  conclude  that  the  soil  organisms  are 
about  four  times  as  important  as  a  source  of  nitrogen. 

Referring  again  to  the  combined  loss  of  nitrogen  from  the  soil  by  cropping 
and  leaching,  which  is  (77.8  pounds  per  acre  per  year)  we  see  that  the  combined 
addition  of  nitrogen  to  the  soil  by  rainfall  and  soil  organisms  (31  pounds  per 
acre  per  year)  offsets  nearly  40  per  cent,  of  this  loss  or  in  other  words  equals 
the  addition  of  approximately  200  pounds  of  nitrate  of  soda,  per  acre  per  year. 

The  Need  for  Manure  and  Fertilizers 

Of  the  plant  nutrients  lost  from  the  soil  nitrogen  is  the  only  one  which  is 
partly  replaced  in  a  natural  way.     We  have  seen  elsewhere  that  approximately 
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40  per  cent,  of  the  loss  is  met  by  additions  of  nitrogen  in  the  rain  and  snow 
and  by  organisms  in  the  soil. 

The  losses  of  phosphorus,  potash  and  lime  on  the  other  hand  are  complete 
and  there  are  no  natural  forces  operating  to  replace  these  constituents  in  the  soil. 

If  the  normal  fertility  of  the  soil  is  to  be  kept  up  additions  of  materials 
carrying  the  necessary  nutrients  must  be  made.  By  returning  to  the  soil  the 
manure  made  from  the  crops  grown  upon  it  a  portion  at  least  of  the  nutrients 
will  be  replaced.  The  value  of  such  manure  as  has  been  previously  shown 
will  depend  on  many  factors,  and  is  quite  variable. 

Frequently  the  quantity  of  manure  to  be  obtained  is  small,  especially 
in  specialized  farming  areas.  Therefore  it  must  be  supplemented  with  artificial 
fertilizers  which  contain  the  nutrients  in  the  proper  proportions  and  amounts, 
to  suit  the  needs  of  the  soil  and  the  crops  to  be  grown. 

Under  these  circumstances  it  is  necessary  for  us  to  have  a  complete  knowledge 
of  the  nature,  composition  and  uses  of  farmyard  manure  and  commercial  ferti- 
lizers so  that  it  may  be  possible  to  maintain  economically,  maximum  production 
with  the  minimum  exhaustion  of  our  soils. 

Sources  of  Fertilizer  Materials 

Before  any  discussion  of  the  uses  of  fertilizers  can  be  dealt  with  it  is  neces- 
sary to  consider  the  sources  of  the  different  plant  food  elements  which  are 
purchased  in  these  materials.  The  sources  are  varied  and  are  well  worth  study- 
ing. 

Sources  of  Nitrogen 

The  sources  of  nitrogen  may  be  divided  into  two  classes:  (1)  Natural,  and 
(2)  Synthetic.  The  first  are  natural  deposits  such  as  nitrate  of  soda  and  the 
latter  are  manufactured  products  produced  from  nitrogen  obtained  from  the 
air.     The  natural  products  will  be  considered  first. 

Nitrate  of  Soda,  Chile  Saltpeter  (a  natural  product). — The  commercial  article 
is  a  fairly  pure  substance  containing  about  95  per  cent,  sodium  nitrate.  It  is 
obtained  from  deposits  on  the  west  coast  of  South  America,  chiefly  in  Chile. 
The  nitrate  occurs  as  the  chief  ingredient  in  the  mineral  caliche.  It  is  dis- 
solved out  of  the  caliche  with  water,  the  solution  evaporated  and  the  solids 
remaining  separated.  Iodine  is  recovered  during  the  process,  and  it  has  been 
suggested  that  since  natural  nitrate  of  soda  contains  small  amounts  of  iodine 
it  is  superior  to  manufactured  products. 

Nitrate  of  soda  contains  about  15.5  per  cent,  of  nitrogen,  is  water  soluble 
and  since  it  is  a  nitrate,  it  is  immediately  available  to  plants.  In  use  it  must 
be  applied  sparingly  never  more  than  250  pounds  per  acre  in  one  application 
and  never  in  direct  contact  with  seeds  or  plant  roots. 

Dried  Blood  or  Blood  Meal  (a  natural  product). —  Dried  blood  is  quite  ex- 
tensively used  as  a  fertiHzer  material.  When  animals  are  killed  in  large  slaughter 
houses  the  blood  is  collected  and  dried.  The  better  qualities  are  used  in  various 
industries  such  as  making  buttons  and  other  small  articles.  The  poorer  grades 
are  used  for  fertilizers.  The  nitrogen  very  quickly  becomes  available  to  crops, 
i.e.,  is  changed  into  nitrates  and  it  is  an  excellent  fertilizer. 

Blood  meal  is  variable  in  analysis,  but  averages  about  12  per  cent.  It 
has  a  distinct  advantage  over  the  soluble  forms  of  nitrogen  carriers  in  that, 
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not  being  soluble,  it  cannot  injure  the  roots  unless  in  excessive  applications. 
[t  has  a  particular  field  in  gardening,  in  planting  crops  grown  in  hills  where  it 
can  be  mixed  with  the  soil  before  planting  without  any  danger  of  stopping 
germination. 

Bone  Meal. — See  Bone  Meal  under  Sources  of  Phosphoric  Acid. 

Tankage  (a  natural  product). — Organic  nitrogenous  waste  materials  such 
as  leather,  felt,  wool,  hair,  feathers,  etc.,  are  digested  in  large  tanks  with  steam 
under  pressure,  and  sulphuric  acid  added.  The  product  is  then  dried  and 
ground  and  is  highly  available  as  an  organic  nitrogenous  fertilizer  material 
containing  from  five  to  ten  per  cent,  nitrogen,  generally  about  six  per  cent. 
It  also  contains  about  ten  per  cent,  phosphoric  acid  so  is  valuable  since  it  sup- 
plies two  elements. 

The  nitrogen  in  this  product  is  quite  available  and  is  safer  to  use  than  the 
more  soluble  forms  of  nitrogen  compounds. 

Fish  Scrap — Fish  Tankage  (a  natural  product). — Prepared  from  non- 
edible  fish  such  as  menhaden  and  dogfish  and  from  offal  (heads,  tails,  entrails, 
etc.)  from  fish  canneries.  The  raw  fish  are  cooked  with  steam  and  then  pressed 
to  remove  the  oil.     The  pressed  material  when  ground  is  ready  for  market. 

This  material  is  rarely  sold  separately  to  farmers,  but  is  mainly  used  in 
the  manufacture  of  mixed  fertilizers.  It  contains  variable  percentages  of 
nitrogen  from  six  to  ten  per  cent.,  generally  about  eight.  This  nitrogen  is 
readily  available  and  the  material  has  value  as  a  source  of  nitrogen  over  the 
whole  season. 

Beside  the  nitrogen  it  also  contains  from  4  to  8  per  cent,  phosphoric  acid 
which  is  of  value. 

Nitrate  of  Soda  (manufactured). — This  product  is  purer  generally  than  the 
natural  form,  but  is  essentially  the  same.  It  is  prepared  by  the  union  of  nitric 
acid  with  caustic  soda,  and  crystallized  out.  Generally  it  contains  a  slightly 
higher  per  cent,  of  nitrogen  than  the  natural  product  (about  16.5  per  cent.) 
but  is  handled  in  the  same  manner. 

Sulphate  of  Ammonia;  Ammonium  Sulphate  (manufactured). — This  is  a  salt 
formed  from  ammonia  and  sulphuric  acid.  The  ammonia  liquor  from  gas 
works  and  coking  plants  is  treated  in  a  still  with  lime.  This  sets  free  ammonia 
as  a  gas  which  is  led  into  absorbing  tanks  containing  dilute  sulphuric  acid. 
Sulphate  of  ammonia  is  formed,  separated  out  and  dried. 

It  is  also  being  manufactured  extensively  in  Europe  from  nitrogen  obtained 
from  the  air  and  this  form  is  now  competing  with  the  home  product.  Am- 
monium sulphate  is  soluble  in  water,  but  must  be  converted  into  nitrates  by 
bacteria  before  the  plants  can  use  it.  It  contained  20  per  cent,  nitrogen,  approxi- 
mately, and  should  not  be  applied  in  greater  quantities  than  250  pounds  per 
acre  as  it  may  cause  root  injury.     It  does  not  give  as  rapid  results  as  the  nitrates. 

Cyanamid  (manufactured). — Cyanamid  is  a  trade  name  for  a  material 
containing  about  70  per  cent,  true  calcium  cyanamide.  It  is  made  by  passing 
nitrogen  over  a  heated  mass  of  calcium  carbide.  The  nitrogen  present  should 
be  considered  as  organic  and  hence  is  not  as  available  as  the  ammonium  com- 
pounds and  nitrates.  It  contains  about  20-25  per  cent,  nitrogen  which  is  all 
available,  and  proves  satisfactory  for  a  season's  supply  of  nitrogen.  Experi- 
mental work  has  shown  that  in  some  cases  it  has  depressed  germination  and, 
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f  used,  should  be  applied  some  weeks  before  seeding.     In  actual  practice, 
tiowever,  little  difference  is  seen. 

Ammo  Phos  (manufactured). — A  trade  name  for  a  commercial  grade  of 
ammonium  phosphate  made  by  combining  ammonium  sulphate  with  phosphoric 
acid.  This  is  manufactured  in  several  grades  so  the  analysis  is  variable,  from 
10  to  16  per  cent,  nitrogen  and  from  20  to  47  per  cent,  phosphoric  acid.  In 
use,  attention  must  be  paid  to  the  percentage  of  plant  food  present.  The 
nitrogen  is  quickly  available  and  it  is  excellent  for  use  as  a  top  dressing. 

Calcium  Nitrate — Nitrolim,  Nitrate  of  Lime  (manufactured). — This  is  a 
compound  formed  from  lime  and  nitric  acid.  It  is  produced  in  considerable 
quantities  by  factories  from  nitric  acid  made  from  nitrogen  secured  from  the 
air.  The  grade  at  present  on  the  market  contains  about  15.5  per  cent,  of  nitrogen 
and  28  per  cent.  lime.  It  is  soluble  in  water  and  immediately  available.  In 
the  field  it  is  handled  exactly  the  same  as  nitrate  of  soda.  There  is  a  great 
future  for  this  product. 

Ammonium  Sulphate — Nitrate  (Leunasalpeter). — One  of  the  newer  synthetic 
nitrogen  fertilizers.  It  contains  a  total  of  about  26  per  cent,  nitrogen  of  which 
one-fourth  is  in  the  form  of  quick  acting  nitrate  and  three-fourths  in  the  form 
of  slower  acting,  but  more  lasting  ammonia.  It  is  made  from  sulphate  of 
ammonia  and  ammonium  nitrate.  This  product  is  of  German  origin  and  is  for 
sale  in  Canada  at  the  present  time.  Being  soluble  in  water  and  having  a  high 
percentage  of  nitrogen,  it  is  unsafe  to  apply  in  larger  quantities  than  100  to 
150  pounds  per  acre  in  one  application. 

Urea  (trade  name  "Floranid"). — This  is  also  one  of  the  newer  nitrogenous 
fertilizer  materials.  It  is  produced  by  combining  ammonia  and  carbonic  acid 
under  high  pressure  and  at  high  temperature.  It  contains  46  per  cent,  nitrogen, 
which  is  higher  than  that  of  any  other  fertilizer  on  the  market.  It  is  a  neutral 
material  which  contains  nothing  but  plant  food,  and  which  leaves  no  acid  or 
alkaline  residue  in  the  soU.  As  it  is  a  very  concentrated  product  it  must  be 
used  carefully  and  not  more  than  eighty  pounds  per  acre  at  one  application. 
Its  nitrogen  is  in  a  form  which  becomes  available  very  readily  and  the  substance 
itself  is  soluble  in  water. 

Potash- Ammonium  Nitrate, — This  substance  supplies  both  potash  and 
nitrogen  to  the  plant.  It  also  is  a  new  product,  one  made  from  nitrogen  obtained 
from  the  air  and  in  the  opinion  of  this  Department  is  limited  in  its  use  in  this 
country.  Where  both  nitrogen  and  potash  are  required  it  might  be  valuable, 
but  there  are  few  instances  of  this  type  since  our  greatest  need  in  Ontario  is 
phosphoric  acid.  It  contains  15.5  per  cent,  nitrogen  in  an  available  form  and 
27  per  cent,  potash,  also  available. 

Sources  of  Phosphoric  Acid 

Rock  Phosphate- Calcium  Phosphate. — This  is  a  natural  deposit  occurring  in 
many  parts  of  the  world.  In  Tennessee  it  occurs  as  a  reddish  brown  rock,  while 
in  Florida  it  occurs  as  white  or  grayish  white  pebbles.  It  is  quarried  or  dug 
with  steam  shovels  and  crushed.  The  softer  grades  are  sometimes  used  directly 
on  the  soil,  but  the  most  of  it  is  treated  with  sulphuric  acid  and  sold  as  acid 
phosphate.  It  contains  from  18  to  30  per  cent,  phosphoric  acid  which,  however, 
is  not  readily  available.  It  is  not  used  at  present  in  Ontario  to  any  great  extent, 
but  is  used  greatly  in  some  of  the  states  to  the  south  of  us. 
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Basic  Slag — Thomas  Slag — Thomas  Phosphate. — This  slag  is  a  by-product 
produced  in  the  manufacture  of  steel  from  phosphatic  iron  ores  or  pig  iron. 
The  iron,  which  may  contain  2  or  3  per  cent,  of  phosphorus,  is  run  into  a  con- 
verter which  is  lined  with  lime  and  magnesia.  Air  is  blown  through  the  molten 
iron,  oxidizing  the  phosphorus  to  the  oxide,  which  combines  with  the  lime  in 
the  lining  of  the  converter  to  form  the  basic  slag.  It  normally  contains  about 
12  per  cent,  phosphoric  acid  and  is  a  fair  source  of  this  element.  (Its  use  is 
becoming  less  owing  to  the  increasing  use  of  acid  phosphate.) 

At  the  present  time  a  great  deal  of  steel  is  made  by  the  open  hearth  process 
and  the  slag  resulting  from  it  does  not  contain  as  much  available  phosphoric 
acid  as  that  from  the  Bessemer  process.  Since,  according  to  the  Fertilizer  Act, 
basic  slag  must  contain  12  per  cent,  phosphoric  acid,  the  open  heart  product 
has  added  to  it  ordinary  rock  phosphate  sufficient  to  raise  the  phosphoric  acid 
content  to  12  per  cent,  or  above.  As  a  result  the  slag,  which  is  fortified  with 
rock  phosphate,  is  not  as  good  as  that  from  the  Bessemer  process. 

Bone  Meal — Crushed  Bones. — The  fertilizer  industry  got  its  start  from  a 
few  men  who  ground  up  animal  bones  and  applied  them  to  the  soiL  To-day 
the  amount  of  acid  phosphate  used  is  far  in  excess  of  the  amount  of  bone  meal, 
but  ground  animal  bones  are  still  an  important  raw  material  in  the  fertilizer 
industry.  A  large  supply  of  bones  comes  from  abattoirs  and  butcher  shops. 
These  bones  are  steamed  to  remove  grease  and  are  then  ground  and  sold  for 
fertilizers.  Raw  crushed  bones  contain  from  3  to  4  per  cent,  nitrogen  and  from 
18  to  24  per  cent,  phosphoric  acid.  The  availability  of  the  phosphoric  acid  is 
dependent  on  the  fineness  of  grinding. 

Steamed  Bone  Meal. — When  the  grease  and  other  organic  matter  is  removed 
from  bones  by  steaming,  the  residue  is  chalky  in  appearance  and  easily  crushed. 
Steamed  bone  meal  carries  less  nitrogen  than  the  crushed  bones,  only  1  to  2 
per  cent.,  and  the  phosphoric  acid  content  is  slightly  greater.  As  a  source  of 
phosphoric  acid  the  steamed  form  is  preferable. 

Bone  Ash. — When  bones  are  burned  with  the  free  access  of  air  they  burn 
to  a  grayish  white  ash.  This  ash  contains  practically  no  nitrogen  but  is  high 
in  phosphoric  acid,  containing  from  35  to  38  per  cent.  Bone  ash  is  not  exten- 
sively produced  or  used  in  the  fertilizer  business. 

Bone  Black. — When  bones  are  heated  in  closed  retorts  similar  to  those  for 
making  coke  from  coal,  the  residual  charcoal  is  known  as  bone  black.  By  this 
treatment  a  large  part  of  the  volatile  organic  matter  is  driven  off.  This  con- 
sists of  ammonia,  and  a  gas  similar  to  illuminating  gas.  Bone  black  prepared 
in  this  way  is  used  for  refining  sugar,  oil,  etc.,  and  brings  a  much  higher  price 
than  bone  meal.  After  the  bone  black  has  been  used  for  some  time  by  the 
various  refineries  it  becomes  unfit  for  their  use  and  is  usually  sold  to  the  ferti- 
lizer manufacturers.  Fresh  bone  black  contains  about  1  per  cent,  nitrogen 
and  from  32  to  35  per  cent,  phosphoric  acid. 

Ammo.  Phos. — See  under  Sources  of  Nitrogen. 

Tankage. — See  under  Sources  of  Nitrogen. 

Acid  Phosphate — Superphosphate. — This  is  the  chief  material  supplying 
phosphoric  acid  used  in  fertilizers  and  may  be  considered  as  the  basis  of  the 
modern  fertilizer  industry.  It  is  made  by  mixing  together  equal  weights  of 
finely  ground  phosphate  rock  and  sulphuric  acid.     The  mixing  is  done  in  flat 
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circular  pans  provided  with  heavy  stirrers,  which  give  a  quick  and  thorough 
mixing  of  the  rock  and  acid.  From  these  pans  the  mixture,  still  liquid,  is  dropped 
into  a  "hot  den"  where  it  solidifies.  After  remaining  in  this  bin  a  time  the  mass 
becomes  solid  and  may  be  removed  with  a  pick  and  shovel  or  by  some  mechanical 
device.  The  material  is  then  crushed  and  allowed  to  "ripen,"  after  which  it  is 
used  alone  or  in  mixtures  as  a  fertilizer. 

The  purpose  of  treating  the  rock  with  sulphuric  acid  is  to  render  the  phos- 
phoric acid  available  and  can  be  shown  by  the  equation 

Ca3(P04)2  +  2H2S04+5H20 

Insoluble+Sulphuric  Acid  +  Water 

Rock  Phosphate  =  CaH4(P04)2.H20  +  2CaS04.2H20 

Water  Soluble 

Calcium  phosphate  +  Gypsum. 

The  mixture  of  mono-calcium  phosphate  and  gypsum  is  what  is  called  acid 
phosphate.  Acid  phosphate  contains  16  per  cent,  available  phosphoric  acid, 
although  the  total  phosphoric  acid  content  may  be  as  high  as  18  per  cent. 

Double  Superphosphate. — This  is  a  concentrated  product  produced  by 
treating  rock  phosphate  with  phosphoric  acid,  drying  and  grinding  the  product. 
The  phosphoric  acid  content  available  varies  from  40  to  50  per  cent,  and  the 
total  about  2  per  cent.  more.  Double  superphosphate  may  be  regarded  as 
acid  phosphate  with  the  gypsum  removed.  The  supply  of  this  material  is 
somewhat  limited  and  it  is  not  in  general  use. 

Other  Phosphoric  Acid  Carriers. — Several  other  substances  carrying  phos- 
phoric acid  are  at  present  on  the  market,  but  they  are  no  better  than  those  we 
have  here  listed.  The  percentage  of  phosphoric  acid  is  variable  and  care  should 
be  taken  to  examine  closely  the  analysis  tag.  If  analysis  is  not  given  as  required 
by  the  Fertilizer  Act,  such  materials  should  not  be  purchased,  and  the  matter 
should  be  reported  to  the  Department  of  Agriculture,  Seed  Branch,  Ottawa. 

Sources  of  Potash 

Potassium  Chloride — Chloride  of  Potash — Muriate  of  Potash. — This  is  a 
natural  product,  somewhat  purified  as  it  is  sold.  It  exists  in  large  deposits  in 
Germany  and  France,  from  which  we  obtain  most  of  our  supplies.  It  is  a 
soluble  substance,  varying  in  appearance  and  colour,  and  the  potash  contained 
in  it  is  instantly  available.  For  fertilizer  purposes  it  is  usually  sold  on  a  basis 
of  80  per  cent,  potassium  chloride,  equivalent  to  50.5  per  cent,  potash,  but  may 
contain  as  high  as  62  per  cent. 

Potassium  Sulphate — Sulphate  of  Potash. — This  substance  can  be  made  by 
the  action  of  sulphuric  acid  on  caustic  potash.  Some  of  it  occurs  naturally  in 
the  French  and  German  deposits.  In  practice,  however,  it  is  nearly  all  made  by 
treating  muriate  of  potash  with  magnesium  sulphate.  For  fertilizer  purposes, 
sulphate  of  potash  is  sold  on  a  basis  of  90  per  cent,  sulphate  of  potash,  equivalent 
to  48.7  per  cent,  potash. 

Since  it  is  a  manufactured  product  it  retails  at  a  higher  price  than  the 
muriate,  so  that  fertilizer  dealers  usually  state:  "In  case  potash  is  required  as 
sulphate  an  additional  charge  per  ton  will  be  made." 

Sulphate  of  potash  is  instantly  available  and  is  preferred  for  specialized 
crops  such  as  tobacco  and  grapes. 
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Carbonate  of  Potash — Potassium  Carbonate. — This  is  a  domestic  product 
"obtained  by  the  incineration  of  the  mother-liquor  by-product  of  beet  sugar 
manufacture.  It  contains  50  per  cent,  potash,  which  is  all  available  and  is 
preferred  for  tobacco. 

Sulphate  of  Potash- Magnesia. — This  is  a  potash  salt  containing  not  less 
than  25  per  cent,  sulphate  of  magnesia  and  not  more  than  2.5  per  cent,  chlorine. 
This  has  been  known  as  double  manure  salts,  but  this  name  is  being  discon- 
tinued. The  potash  content  varies  considerably,  ranging  from  20  to  30  per 
cent.  It  is  possibly  the  cheapest  form  in  which  potash  may  be  purchased,  but 
is  not  used  here  to  any  great  extent. 

Kainit. — This  is  a  natural  product  obtained  from  French  and  German 
deposits  and  contains  potash  in  the  form  of  potassium  chloride.  The  potash 
content  ranges  from  12.4  to  16  per  cent.,  all  available.  It  is  used  in  mixed 
fertilizers. 

Kemfert. — The  trade  name  for  a  high  grade  muriate  of  potash.  It  is 
separated  from  the  waters  of  Searles  Lake  in  California.  It  usually  contains 
from  58  to  60  per  cent,  of  potash. 

Hard  Salt. — One  of  the  minerals  occurring  in  the  French  and  German 
potash  deposits.  It  contains  potash  as  muriate  (KCl).  The  average  analysis  is 
about  61  per  cent,  potash,  all  available.     Rarely  seen  here. 

Feldspar. — A  mineral  containing  silica,  alumina,  and  potash,  soda  or  lime. 
The  potash  feldspars  are  very  plentiful  and  furnish  a  possible  source  for  potash. 
The  potash  in  feldspar  is  insoluble  in  water  and  dilute  acids,  and  hence  not 
available  to  plants.  There  are  a  number  of  chemical  methods  for  converting 
the  potash  into  water,  soluble  forms,  but  these  processes  are  expensive  and 
cannot  compete  with  the  French  and  German  deposits.  The  potash  con  ent  is 
variable. 

Kelp. — A  species  of  seaweed  which  occurs  in  many  parts  of  the  ocean.  At 
one  time  a  good  deal  of  potash  was  obtained  from  kelp  and  the  harvesting  of 
this  seaweed  was  a  thriving  industry  on  the  coa  ts  of  Scotland  and  Norway. 
The  giant  kelps  which  grow  along  the  coast  of  California  were  harvested  during 
the  war  to  a  limited  extent  and  turned  into  fertilizer  material.  It  contains  from 
15  to  20  per  cent,  potash. 

Tobacco  Stems. — The  stems  and  leaf  ribs  of  tobacco  are  ground  and  used 
as  a  fertilizer  material  containing  nitrogen  and  potash.  The*  nitrogen  varies, 
but  will  average  between  13^  to  3  per  cent,  while  the  potash  ranges  from  4  to  9 
per  cent.     This  potash  does  not  become  available  until  the  material  decays. 

Wood  Ashes. — This  is  a  satisfactory  and  cheap  source  of  potash.  In  an 
unleached  condition  the  potash  content  is  about  5  to  10  per  cent.  Leached 
ashes,  of  course,  contain  much  less,  depending  on  the  amount  of  leaching. 
Besides  potash,  wood  ashes  also  contain  much  lime  and  all  ashes  produced 
on  the  farm  should  be  carefully  preserved  and  returned  to  the  land. 

Potash  Ammonium  Nitrate. — This  is  one  of  the  newer  synthetic  nitrogen 
compounds  produced  by  the  Badische-Anilin-Soda-Fabrik  of  Germany,  con- 
taining beside  15.5  per  cent,  nitrogen  about  27  per  cent,  potash.  It  is  used 
largely  in  Germany  where  potash  is  more  generally  used  than  here,  but  in  Ontario 
its  use  is  limited  except  where  both  potash  and  nitrogen  is  required.  There 
may  be  a  use  for  it  for  tobacco  and  for  onions  on  a  muck  soil.  All  the  nitrogen 
and  potash  is  available. 
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The  Fertilizer  Act 

The  Federal  Department  of  Agriculture  has  gone  to  considerable  trouble 
and  expense  annually  to  make  certain,  when  a  farmer  purchases  a  fertilizer 
having  a  certain  analysis,  that  he  actually  obtains  what  is  represented  on  the 
tag.  The  Fertilizer  Act  covers  this  point  fully,  and  is  designed  for  the  pro- 
tection of  the  user  of  fertilizers.  It  is  not  the  purpose  of  this  bulletin  to  go 
into  the  details  of  the  act,  but  merely  to  point  out  some  of  the  most  important 
points,  with  respect  to  the  analysis. 

In  the  first  place  every  container  of  fertilizer  must  be  marked  as  follows, 
either  on  the  container  itself  or  on  a  tag  attached  thereto. 

(a)  the  name  and  address  of  the  manufacturer  or  importer. 

(b)  brand  name. 

(c)  registration  number  and  designation  of  year  of  issue. 

(d)  guaranteed  analysis  stating  separately  in  minimum  percentages  only. 

1.  Water  soluble  nitrogen. 

2.  Total  nitrogen. 

3.  Available  phosphoric  acid. 

4.  Total  phosphoric  acid. 

5.  Potash  soluble  in  water. 

6.  In  the  case  of  basic  slag  or  natural  rock  phosphate  or  a  mixture  of  both 
the'fineness  thereof. 

7.  Whenever  present  in  fertilizer  the  percentage  by  weight  of  leather,  hoof, 
horn,  hair,  wool-waste,  peat,  garbage,  tankage  or  any  similar  organic  material 


Showing  how  the  analysis  of  a  fertilizer  is  marked  on  the 
bag  itself  or  on  a  tag  fastened  to  it.     Buy  by  analysis  only. 

unless  it  has  been  treated  in  such  a  way  as  to  make  the  nitrogen  or  phosphoric 
acid  or  potash  therein  available  as  determined  by  methods  of  analysis  to  be 
prescribed  by  regulation. 

It  is  seldom  that  the  fertilizer  tag  is  as  complicated  as  would  be  indicated 
by  the  above  regulations.  In  the  ordinary  fertilizers  sold  number  7  rarely 
appears.  Number  6  applies  to  basic  slag  and  rock  phosphate  alone.  In  the 
mixed  fertilizers,  however,  the  points  of  particular  interest  are  (1)  water  soluble 
nitrogen.  This  is  a  measure  of  the  availability  of  this  element.  If  water 
soluble  the  nitrogen  will  become  available  very  quickly  and  therefore  truck 
gardeners  who  wish  quick  action  should  specify  that  the  nitrogen  must  be  water 
soluble.  It  would  be  advisable  to  go  further  and  specify  that  the  nitrogen  must 
be  in  the  form  of  nitrates.  For  example  ammonium  sulphate  and  nitrate  of 
soda  are  both  soluble  in  water,  but  the  latter  is  available  at  once  while  the 
former  may  not  be  available  for  from  a  few  days  to  several  weeks,  depending 
on  weather  conditions. 
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The  total  nitrogen  is  also  important  as  it  all  becomes  available  in  time  and 
generally  speaking  we  can  regard  all  the  nitrogen  in  the  average  mixed  fertilizer 
as  available.  Further  since  it  is  the  most  expensive  element  we  have  to  purchase, 
it  is  necessary  to  pay  particular  attention  to  it. 

Regarding  the  phosphoric  acid  content  the  principal  part  of  the  analysis 
is  the  percentage  available.  The  total  content  is  of  interest  in  basic  slag  and 
rock  phosphate,  but  we  demand  that  the  phosphoric  acid  is  mixed  goods  be 
available. 

The  potash,  since  it  is  water  soluble  is  available  so  there  is  no  need  of  any 
information  as  to  the  total  content. 

What  Analysis  Means 

The  three  points  of  interest  are,  then : — 

(1)  total  nitrogen;  (2)  available  phosphirc  acid;  (3)  water  soluble  potash. 
Hence  when  speaking  of  a  mixed  fertilizer  we  call  it  a  2-12-2  or  a  5-10-5  or  any 
other  analysis.  The  first  figure  is  of  course  the  total  nitrogen;  the  second  the 
available  phosphoric  acid  and  the  third  available  potash.  Generally  speaking  it 
does  not  matter  in  what  form  the  three  elements  occur.  The  fertilizer  act 
requires  that  they  be  available. 

Buy  by  Analysis  Only 

In  purchasing  a  fertilizer  then,  the  only  basis  of  choice  is  the  analysis. 
One  may  have  a  liking  for  some  particular  brand,  but  the  principal  point  is 
the  actual  plant  food  obtained  and  this  is  stated  on  the  analysis.  For  example 
a  farmer  might  require  only  phosphoric  acid  and  potash  and  therefore  his  require- 
ments would  be  met  by  an  0-12-4  fertilizer.  He  would  be  very  foolish  to  purchase 
the  same  as  his  neighbour  used,  which  might  contain  as  high  as  four  per  cent, 
nitrogen  say  a  4-8-4.  Therefore,  before  any  farmer  purchases  fertilizer  he 
must  study  his  requirements  and  buy  that  fertilizer  which  suits  his  particular 
case.     This  he  can  only  do  by  buying  by  analysis. 

Factors  Affecting  the  Choice  of  Fertilizer 

There  are  many  factors  which  determine  the  kind  and  amount  of  fertilizer 
to  use  under  a  given  set  of  conditions  and  the  extent  to  which  this  fertilizer 
will  influence  crop  yields.     Some  of  the  factors  are  as  follows: — 


1.  Fertility  of  the  soil. 

2.  Annual  rainfall  and  its  distribution. 

3.  Length  of  growing  season. 

4.  Feeding  habits  of  crops. 

5.  Fertilizer  requirements  of  crops. 

6.  The  soil  reaction  or  need  of  lime. 

7.  The  type  of  farming. 


8.  The  cropping  system  or  rotation. 

9.  The  intensity  of  culture. 

10.  The  method  of  applying  fertilizer. 

11.  Insect  pests  and  plant  diseases. 

12.  Quality  of  seed. 

13.  Thoroughness  of  soil  preparation  and  culti- 

vation. 


The  relative  effects  of  these  factors  will  vary  from  Province  to  Province 
and  from  farm  to  farm,  but  they  are  all  of  more  or  less  importance  in  nearly 
every  instance.  Obviously  they  cannot  be  listed  in  order  of  importance.  A 
brief  discussion  of  each  follows : — 


NATURAL  FERTILITY  OF  THE  SOIL 

The  number  of  soil  types  in  the  province  is  quite  large,  though  many  of 
them  are  quite  similar  in  so  far  as  their  response  to  fertilizers  is  concerned.. 
Nevertheless  soils  vary  widely  in  fertility.     They  vary  all  the  way  from  sandy 


66 

soils  deficient  in  all  the  essential  plant  foods  to  thin  clay  loams  rich  in  potash 
but  low  in  nitrogen  and  phosphoric  acid,  and  muck  soils  rich  in  nitrogen  and 
deficient  in  all  of  the  minerals.  Moreover  many  soils  that  were  fertile  50  to 
100  years  ago  are  now  in  serious  need  of  fertilization.  Thus  we  find  within 
the  same  type  soils  that  give  only  moderate  returns  with  fertilizers,  and  others 
that  require  liberal  applications  for  the  production  of  satisfactory  crops. 

Rainfall. — This  does  not  affect  Ontario  to  any  great  extent  although  where 
the  summer  is  very  dry  the  results  obtained  from  fertilizers  will  be  very  un- 
certain. Even  where  the  total  annual  rainfall  is  30  to  40  inches,  summer  drouths 
are  frequently  severe  enough  to  seriously  reduce  crop  yields. 

The  Growing  Season. — There  is  a  vital  relation  between  length  of  growing 
season  and  fertilizer  practice.  This  is  particularly  true  of  nitrogen.  In  this 
province  we  have  a  short  growing  season,  shorter  the  farther  north  we  go — 
and  the  soil  nitrogen  does  not  become  available  early  in  the  season.  Hence 
for  early  crops  it  is  generally  considered  necessary  for  us  to  use  nitrogen  as 
nitrates  exclusively.  Furthermore,  the  decrease  in  total  soil  nitrogen  is  not  so 
great  in  our  northern  sections,  hence  we  do  not  need  to  purchase  as  much  nitrogen 
as  do  the  southern  states.  As  a  result  fertilizer  recommendations  for  southern 
United  States  cannot  be  applied  to  Ontario. 

Feeding  Habits  of  Crops. — There  is  a  great  difference  in  the  feeding 
habits  of  crops.  Some  are  shallow  rooted  or  surface  feeders,  as  for  example 
small  grains,  many  grasses  and  vegetables.  Corn  on  the  other  hand  is  a  deep 
rooted  crop,  its  roots  being  distributed  through  the  first  two,  three,  or  four 
feet  of  soil.  Alfalfa  is  specially  noted  for  its  deep  roots  which  often  penetrate 
the  soil  to  almost  unbelievable  depths.  The  depth  and  nature  of  the  root 
system  of  the  crop  has  a  definite  relation  to  fertilizer  practice. 

The  feeding  power  of  crops  also  varies  greatly.  This  is  a  technical  subject 
involving  the  chemistry  of  cell  sap  and  other  related  factors.  It  has  been 
shown  that  some  crops  are  able  to  secure  a  greater  proportion  of  their  necessary 
requirements  of  plant  food  from  relatively  unavailable  sources  than  others. 
Sweet  clover  for  example  will  thrive  in  very  poor  soil,  providing  it  is  not  acid. 

Fertilizer  Requirements  of  Crops. — Crops  vary  in  their  response  to 
the  different  elements  of  plant  food  and  this  has  given  rise  to  many  brand  names 
in  fertilizers.  Potatoes  and  tobacco  for  example  respond  to  potash.  Grain 
fertilizers  should  be  high  in  phosphoric  acid  and  relatively  low  in  nitrogen  and 
potash.  Fruit  trees  generally  respond  to  nitrogen  and  not  to  the  other  two. 
Grasses  require  high  nitrogen  while  legumes  require  phosphates  and  potash. 

The  Soil  Reaction. — Many  of  our  soils  are  acid,  so  acid  in  some  cases 
that  fertilizers  cannot  be  used  to  the  best  advantage  without  lime.  For  example, 
potatoes  do  well  and  are  much  less  likely  to  be  scabby,  on  a  soil  that  is  slightly 
acid,  whereas  red  clover,  alfalfa  and  many  other  crops  would  not  do  so  well 
on  such  soil.  Some  fertilizer  materials  tend  toward  acidity,  while  others  tend 
to  make  the  soil  alkaline.  Some,  for  example  acid  phosphate,  do  much  to  counter- 
act the  injurious  effects  of  soil  acidity.  A  proper  understanding  of  the  problem 
of  soil  acidity  is  therefore  essential  for  intelligent  fertilizer  practice.  This 
subject  is  covered  in  Bulletin  313,  Soil  Acidity  and  Liming. 

The  Type  of  Farming. — No  other  factor  has  greater  influence  on  the 
choice  of  fertilizer  than  this.  Contrast  a  dairy  farm  where  the  only  product 
sold  is  milk  or  cream  and  where  feed  is  purchased  in  quantities,  with  the  farm 
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specializing  in  seed  potatoes  or  canning  produce.  Again  contrast  the  tobacco 
producing  areas  of  Essex  County  with  the  apple  producing  section  of  Durham 
and  Northumberland.  Even  compare  different  types  of  farms  in  the  same 
community  and  it  will  readily  be  seen  that  the  best  fertilizer  practice  for  each 
will  be  materially  different  from  the  others. 

The  Cropping  System  or  Rotation. — This  factor  is  closely  related  to 
type  of  farming  discussed  above,  but  even  on  farms  of  the  same  type  the  cropping 
system  may  be  sufficiently  different  to  affect  materially  the  use  of  fertilizers. 
Thus  we  find  many  distinct  cropping  systems  on  all  types  of  farms.  One  potato 
grower  may  follow  a  three  year  rotation  of  potatoes,  oats  and  clover,  while 
another  may  raise  potatoes  continuously  on  the  same  land  with  rye  and  vetch 
as  a  cover  crop  for  green  manure. 

The  extent  to  which  legumes  are  grown  is  a  very  important  factor  in  de- 
termining the  fertilizer  practice  and  one  that  is  generally  recognized.  No  one 
who  knows  what  he  is  about  would  recommend  the  same  fertilizer  for  potatoes 
following  clover  or  alfalfa,  that  he  would  recommend  for  the  same  crop  following 
timothy  or  oats.  It  is  admitted  that  the  farmer  should  grow  clover  before 
corn,  but  if  he  wants  to  grow  corn  after  timothy  he  should  have  a  fertilizer 
recommendation  which  will  fill  his  needs. 

The  Intensity  of  Culture. — This  factor  is  becoming  of  increasing 
importance  as  time  goes  on.  City  population  is  increasing  faster  than  rural 
and  it  will  no  doubt  continue  to  do  so.  Ontario  is  destined  to  become  largely 
industrial  and  the  greater  the  urban  population  the  greater  the  demand  for  food 
stuffs.  Consequently,  more  intensive  type  of  agriculture  will  be  profitable 
in  this  province  in  the  future,  and  other  conditions  being  equal  the  rate  of 
application  of  fertilizers  will  be  higher. 

Method  of  Applying  Fertilizer. — This  is  a  matter  of  considerable 
importance  in  determining  the  effectiveness  of  fertilizer.  There  are  many 
methods  of  applying  fertilizer  which  will  be  dealt  with  in  detail  later  on.  It  has 
been  shown,  however,  that  the  method  of  application  will  greatly  effect  the 
yields  of  the  crop.  A  small  quantity  properly  applied  is  often  of  as  great  benefit 
as  a  large  quantity  improperly  applied.  It  has  been  shown  also  that  the  germina- 
tion of  seed  may  be  delayed  or  prevented  by  the  wrong  method  of  application 
of  fertilizer.  Improvements  in  machinery  designed  to  apply  fertilizer  and 
seed  at  the  same  operation,  are  very  necessary. 

Insect  Pests  and  Plant  Diseases. — Crop  losses  from  diseases  and  insect 
pests  are  heavy,  running  into  millions  of  dollars  annually.  Methods  of  con- 
trolling these  have  in  many  cases  been  worked  out  and  applied.  It  sometimes 
happens  that  insect  damage  destroys  a  crop,  in  the  production  of  which  con- 
siderable expense  had  been  incurred  for  fertilizer.  This  often  prejudices  a  man 
against  fertilizers.  On  the  other  hand  fertilizers  often  afford  a  means  of  avoid- 
ing or  preventing  insect  damage.  The  Hessian  fly  may  be  eliminated  by  late 
sowing,  but,  in  order  to  bring  the  wheat  along  so  it  may  withstand  the  winter, 
fertilizers  are  necessary.  Potash  plays  an  important  role  in  the  prevention  of 
plant  diseases  such  as  leaf  scorch  (caused  by  small  water  supply)  rust,  mildew, 
potato  blight,  stripe  disease  of  tomatoes  and  others.  It  has  been  definitely 
proven  that  many  of  these  diseases  can  be  reduced,  if  not  prevented,  by  proper 
fertilization. 

The  Quality  of  Seed. — This  factor  in  successful  crop  production  needs  no 
argument.  The  point  is  that  the  man  using  poor  seed  cannot  possibly  obtain 
all  the  benefit  from  fertilizer  used.     Good  seed  is  a  fir^r.  essential. 


35 

Soil  Preparation  and  Cultivation. — This  is  another  factor  affecting 
the  successful  use  of  fertilizer  that  needs  only  to  be  mentioned.  The  better  the 
work  of  plowing  and  preparing  the  seed  bed  and  of  cultivating  the  crop  is  done, 
the  more  profitable  the  use  of  fertilizer  will  be. 

All  the  above  conditions  affect  the  choice  of  fertilizer  and  limit  its  effectiveness 
so  the  choice  and  use  of  a  fertilizer  is  not  guess  work,  but  is  a  problem  requiring 
serious  consideration  and  a  great  deal  of  scientific  knowledge.  In  this  respect 
the  Department  of  Chemistry,  O.A.C.,  plays  an  important  part  in  agriculture 
in  the  province  and  farmers  are  urged,  in  their  own  interests,  to  consult  the 
department  before  using  fertilizers. 

HOME  MIXING  vs.  FACTORY  MIXED 

The  question  of  whether  or  not  it  pays  a  man  to  mix  his  own  fertilizers  is 
deserving  of  some  consideration.  The  advantages  of  home  mixing  may  be 
stated  as  follows: — 

1.  A  cash  saving  of  from  $8  to  $12  per  ton. 

2.  Enables  a  farmer  to  make  exactly  the  mixture  he  desires. 

3.  Enables  him  to  have  the  nitrogen  and  potash  in  the  chemical  form  in 
which  he  requires  them. 

On  the  other  hand  the  disadvantages  are : — 

1.  Difficulty  in  securing  raw  materials  for  mixing. 

2.  Home  mixed  fertilizers  are  rarely  as  well  mixed  or  as  finely  ground  as 
prepared  mixtures. 

3.  Requires  labour,  and  equipment. 

4.  Without  thorough  knowledge  of  what  happens,  losses  may  be  incurred 
and  unexpected  occurrences  such  as  caking  may  happen. 

Further,  the  fertilizer  firms  are  willing  to  co-operate  with  the  farmer. 
If  he  states  he  wants  the  nitrogen  as  nitrate  or  the  potash  as  sulphate  or  makes 
other  specifications,  most  of  the  companies  will  meet  him  half  way,  and  give 
him  what  he  wants.  Therefore  considering  all  factors  it  is  generally  considered 
advisable  for  the  average  purchaser  to  purchase  ready  mixed  fertilizers.  For 
the  benefit  and  assistance  of  those  desiring  to  do  their  own  mixing,  instructions 
are  herewith  given. 

Mixing  Fertilizers  on  the  Farm 

The  process  of  mixing  fertilizers  on  the  farm  does  not  require  much  compli- 
cated equipment.  It  may  be  performed  in  any  place  with  a  smooth  firm  floor, 
by  means  of  an  ordinary  square  mouthed  shovel,  a  screen  and  a  tamper,  with 
which  to  break  lumps.  It  is  not  advisable  to  use  fanning  mill  screens  but  to 
mount  one  of  suitable  mesh  on  a  frame  as  illustrated.  The  one  in  use  at  the 
Department  of  Chemistry,  O.A.C.,  has  thirty-six  equal  sized  openings  to  the 
square  inch  and  has  proven  very  satisfactory.  The  only  additional  equipment 
necessary  is  a  set  of  scales  such  as  is  found  on  every  farm. 

The  materials  to  be  mixed  are  assembled  on  the  mixing  floor,  and  the 
one  which  is  in  greatest  quantity — generally  acid  phosphate,  emptied  out. 
Since  each  bag  weighs  125  lbs.  it  is  an  easy  matter  to  approximate  the  weights 
even  without  scales.  The  other  materials  are  crushed,  if  lumpy,  screened 
and  spread  evenly  over  the  heap.  The  whole  mass  is  then  mixed  with  a  shovel 
in  the  same  way  that  wheat  is  turned,  when  treating  with  formaldehyde.     Since 
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no  filler  or  conditioner  is  added  there  may  be  caking  occur  after  mixing,  so  that 
the  material  should  be  applied  to  the  land  as  soon  as  possible  after  mixing, 
certainly  within  two  or  three  days.  As  to  quantities  of  materials  required  to 
make  a  mixture  of  a  definite  analysis  let  us  take  a  concrete  example.  Suppose 
for  instance  we  wish  to  make  a  fertilizer  having  the  analysis  2-12-2.  The 
following  calculations  illustrate  the  method. 

2 

Total  amount  of  nitrogen  x  2000=40  lbs. 

100 


P2OS 


K2O 


12 

100 

2 

100 


X  2000  =  240  « 


X  2000=40 


Let  us  choose  as  a  source  of  our  materials  ammonium  sulphate,  20  per  cent. 
N.,  acid  phosphate  16  per  cent,  phosphoris  acid  and  muriate  of  potash  50  per 
cent,  potash. 

We  require  40  lbs.  of  nitrogen. 

This  will  be  supplied  by  40-^20  x  100  =  200  lbs.  ammonium  sulphate. 

We  require  240  lbs.  P2O5. 

This  will  be  supplied  by  240 -^  16  x  100=  1,500  lbs.  acid  phosphate. 

We  require  40  lbs.  potash. 

This  will  be  supplied  by  40-7-50  x  100  =  80  lbs.  muriate  of  potash.  Total 
weight,  1,780  lbs. 

The  manufacturer  making  up  this  fertilizer  would  add  to  it  during  grinding 
and  mixing  220  lbs.  of  filler  such  as  sand,  peat,  or  some  other  material  which 


Equipment  necessary  for  home  mixing  of  fertilizers. 

will  make  the  weight  up  to  a  ton,  and  keep  the  mixture  more  open  and  less 
liable  to  cake.     This  is  sometimes  known  as  a  conditioner. 

In  farm  mixing  this  is  rarely  added,  and  as  a  result  the  amount  to  be  applied 
of  the  above  mixture  has  to  be  cut  down.  For  example  if  a  man  wished  to 
use  400  lbs.  of  a  2-12-2  he  would  only  use  356  lbs.  of  the  above  mixture  to  obtain 
the  same  results.  This  is  calculated  by  dividing  the  total  number  of  pounds 
of  material  mixed  by  2,000  and  multiplying  the  result  by  the  number  of  pounds 
of  the  ready  mixed  fertilizer,  that  is  desired  per  acre.  In  this  matter  any 
points  not  clear  will  be  explained  to  any  farmer  who  wishes  further  advice  on 
the  subject.     Write  to  the  Department  of  Chemistry,  O.A.C.,  Guelph. 
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COMPATABILITY   OF   MATERIALS 

In  home  mixing  it  is  necessary  to  know  what  chemical  reactions  take  place 
when  two  materials  are  mixed  together.  For  example  lime,  or  any  other  basic 
reacting  substance,  mixed  with  ammonium  sulphate  will  always  cause  a  loss  of 
nitrogen,  liberating  it  as  ammonia.  Any  form  of  lime  mixed  with  acid  phosphate 
causes  it  to  revert,  that  is,  changes  it  into  an  insoluble  form.  Potash  bearing 
compounds  mixed  with  basic  slag,  cake  in  a  few  hours.  Therefore,  before  a 
man  mixes  fertilizers  it  is  necessary  to  know  what  substances  may  be  mixed 
without  loss,  or  caking.  This  is  shown  by  the  following  table.  It  will  be 
noted  that  under  acid  phosphate  it  is  considered  undesirable  to  mix  any  nitrate 
with  that  material.  This  is,  of  course,  where  any  dampness  exists.  Many 
ready  mixed  goods  contain  nitrate  and  it  is  highly  desirable  that  they  should, 
but  the  amount  present  is  generally  quite  small,  rarely  over  one  or  one  and  a  half 
per  cent,  nitrogen.  Further  there  is  generally  a  filler  used  which  assists  in  keep- 
ing the  mixture  dry.  If  left  standing  or  if  it  becomes  damp  there  is  almost 
certain  to  be  unsatisfactory  results. 


Fertilizer  Compatability 

Fertilizer 

Should  not  be  mixed  with 

Mixed  just  before  using  with 

Acid  phosphate 

Lime,  any  form. 
Basic  slag. 
Sodium  nitrate. 
Calcium  nitrate. 
Ammonium  sulphate  nitrate. 
Potash  ammonium  nitrate. 

Might  be  mixed  with  nitrates  if  used 

j 

immediately,  with  some  material  to 
prevent  caking. 

♦Lime,  Ca(0H)2 

Superphosphate. 
Ammonium  sulphate. 
Bone  meal. 
Barnyard  manure. 
Ammonium  sulphate  nitrate. 
Potash  ammonium  nitrate. 
Urea. 

Kainit.           ^ 

Potash  salts.' 

Ammonium  sulphate . 

Ammonium  sulphate  nitrate. 

Urea. 

Potash  ammonium  nitrate. 

Lime. 

Basic  calcium  nitrate. 

Basic  slag. 

Potassium  salts. 

Basic  slag. 

Sodium  nitrate. 

Acid  phosphate. 

Bone  meal. 

Barnyard  manure. 
Sheep  manure. 

Lime,  Ca(0H)2. 

:  Basic  slag. 

Potash  salts. 

Ammonium  sulphate. 

Superphosphate. 

Ammonium  sulphate  nitrate. 

Urea. 

Potash  ammonium  nitrate. 

*Crushed  limestone, 
CaCOs  or  MgCOa. 

Acid  phosphate. 

*Slaked  lime  and  crushed  limestone  are  not  feitilizers,  but  are  included  in  this  list  on  account 
of  the  fact  thai  they  are  common  materials. 
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THE  EFFECT  OF  FERTILIZER  LASTS  MORE  THAN  ONE  SEASON 

The  question,  "How  long  will  the  effect  of  fertilizer  last?"  is  one  which 
many  farmers  ask.  There  has  been  a  limited  amount  of  work  done  on  this 
phase  of  fertilizer  work,  but  generally  it  can  be  answered,  "Given  a  fairly  heavy 
application,  the  effect  will  persist  for  three  years."  There  are  four  principal 
factors  affecting  the  length  of  time;  the  first  is  the  material  used,  second  the 
amount  applied;  third,  the  method  of  application,  fourth,  rainfall. 

If  easily  soluble  material  such  as  nitrate  of  soda,  sulphate  of  ammonia  or 
potash  compounds  are  used  in  small  quantities  it  is  doubtful  if  the  effect  will 


Showing  effect  on  oats  of  fertilizer  applied  on  potatoes  the 

previous  year. 


Showing  clover  on  part  of  field  fertilized  with  tobacco  five  years 
previously  with  1 ,000  lbs.  4-8-4. 

persist  more  than  one  season  as  the  portion  which  is  not  used  by  plant  growth 
will  likely  be  leached  out.  Even  though  ammonium  sulphate  is  fixed  by  soils, 
as  soon  as  it  is  converted  into  nitrates,  leaching  will  occur.  With  the  phosphatic 
materials,  however,  there  is  no  leaching,  the  phosphoric  acid  being  firmly  retained 
by  the  soil  so  that  what  is  not  used  in  one  season  remains  for  the  succeeding  crops. 
The  amount  applied  has  a  good  deal  to  do  with  whether  or  not  results  will 
be  noted  the  second  year.  A  fertilizer  applied  at  the  rate  of  say,  to  150 
pounds  per  acre  will  not  likely  show  any  effect  the  second  year,  but  if  applied 
from  300  to  800  pounds,  an  effect  may  persist  over  two  or  three  years. 
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The  method  of  application  has  possibly  a  little  to  do  with  lasting  effects. 
This  may  be  because  the  effect  can  be  more  clearly  seen.  Fertilizers  applied 
in  rows  are  more  likely  to  show  effect  the  second  year,  but  this  may  be  regarded 
as  the  rate  of  application,  a  heavy  application  for  a  few  inches  and  then  none  at 
all. 

If  the  season  in  which  the  fertilizer  is  used  is  very  dry,  the  fertilizer  remains 
more  or  less  untouched  by  the  crop.  As  a  result  the  effect  that  season  will  be 
limited.  The  next  season,  since  the  fertilizer  has  gone  into  solution,  very 
evident  effects  will  be  noted. 

Experiments  carried  on  by  the  Department  of  Chemistry,  show  where 
wheat  has  been  fertilized,  followed  by  clover,  that  not  only  has  the  yield  of 
wheat  been  increased  approximately  fifty  per  cent.,  but  the  clover  first  year 
was  increased  30  per  cent,  and  the  second  year  27  per  cent.  On  potato  experi- 
mental work  on  potatoes  the  fertilized  rows  can  easily  be  seen  the  second  year. 

MIXED  FERTILIZERS  vs.  ACID  PHOSPHATE 

The  relatively  greater  increase  in  the  use  of  straight  acid  phosphate  than 
of  mixed  fertilizers  during  the  last  decade  has  been  so  marked  that  it  is  interesting 
to  look  into  the  question  to  some  extent.  The  immediate  cause  of  this  more 
rapid  increase  in  the  use  of  acid  phosphate  was  largely  due  to  the  high  price  of 
nitrogen  and  potash  directly  related  to  the  war. 

Irrespective  of  the  war,  however,  there  had  been  for  some  years  a  marked 
tendency  in  the  direction  of  the  use  of  acid  phosphate  alone,  in  spite  of  extensive 
advertising  of  the  fertilizer  manufacturers.  Several  factors  were  operative  in 
bringing  about  the  increased  use  of  acid  phosphate  alone.  One  of  these  was 
the  competition  of  western  virgin  soils  which  produced  heavily  without  any 
fertilization  at  all.  The  eastern  farmer,  forced  to  compete  had  to  cut  his  ferti- 
lizer costs,  and  as  a  result  used  straight  acid  phosphate.  A  second  factor  is 
co-operative  buying  where  it  greatly  simplified  matters  to  purchase  car  loads 
of  uniform  materials,  while  a  third  was  the  difference  in  price  between  acid 
phosphate  and  a  complete  fertilizer. 

Farmers  who  give  the  matter  any  thought  recognize  that  the  complete 
fertilizer  should  be  more  effective  than  acid  phosphate  in  boosting  the  yields 
of  crops.  The  problem  for  them  is  one  of  the  cost  of  nitrogen  and  potash  in 
the  bag  as  compared  to  the  expense  of  taking  these  elements  from  the  air  and 
the  soil.  As  a  result  the  strictest  economy  was  necessary  in  the  east  so  long 
as  western  farmers  exploited  the  stored  up  fertility  of  their  soils.  When  it 
was  discovered  that  "phosphated  manure"  (40  lbs.  of  acid  phosphate  per  ton 
of  manure,  applied  with  it)  would  increase  yields  remarkedly,  the  use  of  straight 
acid  phosphate  received  a  great  impetus.  When  it  was  established  that  legumes 
were  capable  of  fixing  atmospheric  nitrogen,  it  appeared  probable  that  the 
nitrogen  requirements  of  the  other  crops  in  the  rotation  might  be  satisfied  by 
the  introduction  of  a  legume  crop  as  often  as  once  in  three  years.  Assuming 
that  the  larger  part  of  these  crops  was  fed  on  the  farm  it  seemed  logical  to  believe 
that  if  manure  were  protected  from  the  weather,  both  the  nitrogen  and  potassium 
requirements  of  large  crop  yields  could  be  met.  This  is  true  in  many  cases. 
The  only  remaining  needs,  then,  were  lime  and  acid  phosphate. 

It  is  doubtful  whether  complete  fertilizers  can  be  profitably  used  in  place  of 
acid  phosphate  in  general  farming  where  there  is  a  plentiful  supply  of  manure. 
At  the  same  time  under  conditions  where  such  supply  of  manure  is  not  main- 
tained complete  fertilizers  will  find  a  place.  Then  there  is  the  factor  of  economy 
of  fertilizer  manufacture.     Since  the  low  grade  fertilizers  (such  as  1-8-1)  have 
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been  discarded,  and  the  total  number  of  mixtures  offered  for  sale,  considerably 
reduced,  the  production  of  fertilizers  is  more  economical  at  the  present  time, 
and  economy  in  production  is  reflected  in  the  retail  prices. 

It  will  probably  never  be  economically  possible  to  satisfy  the  entire  soil 
requirements  of  the  cereal  and  hay  crops  from  the  fertilizer  bag.  The  small 
quantities  of  nitrogen  and  potash  which  may  be  applied  can  only  be  considered 
as  supplementary  to  such  amounts  of  these  elements  as  can  be  extracted  from 
the  air  and  soil  by  good  soil  and  crop  management.  The  use  of  acid  phosphate, 
limestone,  growing  legumes,  saving  manure,  and  the  improvement  of  the  i 
mechanical  processes  by  which  the  quantities  of  these  elements  in  circulation 
in  the  soil  are  increased  must  receive  more  consideration. 

The  fertilizer  manufacturer  views  with  disquiet  the  demand  for  acid 
phosphate  alone.  But  at  the  same  time  it  is  a  good  beginning.  It  is  known 
that  phosphoric  acid  will  give  paying  results  all  over  Western  Ontario  on  almost 
any  crop.  The  man  who  has  never  used  fertilizer  before,  and  knows  nothing 
of  it  will  therefore  do  well  to  use  acid  phosphate  alone  at  the  start.  Then  if  he 
finds  good  results  his  own  curiosity  will  encourage  him  to  ^experiment  with 
nitrogen  and  potash  in  order  to  determine  whether  they  may  be  of  benefit  to 
him.  If  they  are,  then  he  will  purchase  a  complete  fertilizer — if  not  he  will 
continue  the  use  of  acid  phosphate. 

Since  phosphoric  acid  is  the  most  important  element,  it  is  necessary  to 
produce  fertilizers  containing  a  high  percentage  of  this  constituent.  Even 
when  nitrogen  and  potash  has  been  added  there  is  no  reason  why  the  percentage 
of  phosphoric  acid  should  be  dropped.  Therefore,  the  manufacture  of  a  2-16-2, 
a  3-16-3  or  even  a  4-16-4  would  be  welcomed. 

This  would  give  the  excellent  results  of  straight  acid  phosphate  and  probably 
over  top  it  by  the  additional  effect  of  the  nitrogen  and  the  potash.  Another 
point  is  that  one  ton  of  4-16-4  is  equal  to  two  tons  of  a  2-8-2  now  sold.  This 
means  less  grinding,  bagging  and  freight  costs  and  therefore,  a  cheaper  fertilizer 
when  the  cost  per  unit  is  calculated. 

We  may  conclude  then,  that  in  many  cases  acid  phosphate  alone  is  the 
best  fertilizer  to  use,  but  there  are  many  other  conditions  when  the  use  of  a 
mixture  of  two  or  more  constituents  is  desirable  and,  furthermore,  is  warranted. 
Those  special  conditions  will  be  dealt  with  under  a  discussion  of  the  choice  of 
fertilizer. 

RESIDUAL  EFFECTS  OF  FERTILIZERS 

The  question  often  arises  and  the  statement  is  often  seen  that  fertilizers 
"burn  up  the  soil."  Just  what  is  meant  by  this  statement  it  is  very  difficult 
to  6ay.  The  idea  appears  to  be,  however,  that  fertilizers  have  some  residual 
effect  on  the  soil  that  is  detrimental  to  soil  fertility,  and  subsequently  lowers 
crop  yields.  This  idea  is  partly  correct.  At  the  same  time  long  continued 
fertilizer  treatment  has  shown  that  the  yield  of  wheat  can  be  kept  up  over  a 
long  period  of  years  by  the  use  of  mineral  fertilizers  alone.  This  has  been 
demonstrated  at  Rothamsted,  England,  and  in  Ohio.  The  Ohio  experiment 
has  only  run  a  matter  of  ten  years,  however.  The  authors  of  this  bulletin  do 
not  feel  that  the  evidence  up  to  date  warrants  a  farmer  depending  on  fertilizers 
alone,  but  rather  to  use  fertilizers  as  a  supplement  to  barnyard  manure. 

Other  investigations  have  shown  that  certain  fertilizer  materials  do  have  a 
well  defined  action  on  the  soil  when  used  over  a  long  period  of  years.  This 
action  may  be  beneficial  or  detrimental  according  to  the  effect  desired.  For 
example  the  long  continued  use  of  sulphate  of  ammonia  on  soils  which  are 

I 


41 

neutral  or  acid  brings  about  a  strongly  acid  condition  which  is  very  harmful 
to  many  crops,  but  which  is  highly  desirable  on  golf  greens  or  lawns.  Nitrate 
of  soda  on  the  other  hand  brings  about  an  alkaline  reaction  in  the  soil.  Acid 
phosphate,  although  in  many  cases  acid  itself,  actually  exerts  an  alkaline  effect 
on  the  soil — at  least  it  assists  in  overcoming  the  effects  of  soil  acidity.  Potash 
bearing  materials  have  little  effect  either  way  although  they  are  regarded 
generally  as  slightly  increasing  acidity. 

It  has  been  claimed  by  some  that  one  constituent  alone  tends  to  deplete 
the  soil  of  fertility.  This  idea  originated  in  the  fact  that  when  one  element 
alone  is  added  the  increased  growth  draws  more  heavily  on  the  other  plant 
food  constituents  of  the  soil,  thereby  causing  a  deficiency  for  the  succeeding 
crop.  This  is  of  very  little  interest  and  does  not  apply  to  ordinary  farm  con- 
ditions. Supposing  nitrogen  alone  is  added  to  a  soil.  This  of  course  stimulates 
growth  and  therefore  there  is  a  greater  draft  on  the  other  plant  food  in  the 
soil.  But  if  this  material  is  fed  on  the  farm  the  amount  of  manure  returned 
is  greater,  hence  the  greater  removal  is  more  or  less  balanced.  In  market  garden 
work  the  whole  product  is  sold  so  there  undoubtedly  is  a  loss  of  plant  food. 
At  the  same  time  the  product  is  on  the  market  earlier,  a  higher  cash  return  is 
received,  and  the  plant  food  can  be  purchased  as  fertilizer  and  still  leave  the 
producer  ahead  of  the  game. 

The  use  of  acid  phosphate  alone  is  altogether  different.  Phosphoric  acid 
does  not  stimulate  growth  as  nitrogen  does,  and  consequently  there  is  not 
such  an  increased  draft  on  the  soil  supply.  All  our  soils  are  becoming  deficient 
in  phosphoric  acid  and  by  the  application  of  phosphates  we  simply  supply 
an  element  which  is  deficient.  There  can  be  little  or  no  harmful  effects  arise 
from  the  use  of  acid  phosphate  alone. 

Effect  of  Fertilizer  Materials  on  Soil  Reaction  when  used  continuously  for  a  Period 

OF  Years. 
Material  Effect 

Nitrate  of  soda Alkaline. 

Ammonium  sulphate Acid. 

Ammonium  sulphate  nitrate Acid. 

Blood  meal,  tankage  and  other  organic  compounds.  .Little  or  no  action. 

Ammo-Phos Acid. 

Calcium  nitrate Little  or  no  action. 

Sulphur  (natural) Acid. 

Acid  phosphate None.    Assists  in  overcoming  effect  of  acid 

soil. 

Rock  phosphate None. 

Basic  slag Alkaline. 

Bone  meal None. 

Potash  compounds Very  slight  acid. 

METHODS  OF  APPLICATION  OF  FERTILIZERS 

Fertilizers  in  the  first  place  were  generally  applied  by  hand,  even  up  to 
comparatively  few  years  ago.  This  entailed  so  much  labour  and  since  larger 
areas  have  been  fertilized  in  recent  years,  machinery  had  to  be  designed  for  the 
purpose  of  applying  fertilizers.  Many  of  the  ordinary  grain  drills  are  equipped 
with  a  fertilizer  attachment  which  delivers  the  fertilizer  down  the  same  tube 
as  the  seed,  and  therefore  in  direct  contact  with  it.  Potato  planters,  designed  to 
apply  fertilizers  drop  the  fertilizer  in  the  bottom  of  the  trench  where  it  is  mixed 
slightly  with  soil  before  the  potato  set  is  dropped  on  top  of  it.  Corn  planters 
and  other  seeding  machinery  are  also  designed  to  distribute  fertilizer  but  in 
the  majority  of  cases  the  material  is  placed  in  contact  with  the  seed.  This 
does  no  harm  providing  small  quantities  are  used,  say  up  to  300  pounds  per 
acre,  but  if  heavier  applications  are  made  the  germination  of  the  seed  will  be 
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seriously  affected,  particularly  in  a  dry  season.  Even  when  moisture  is  present 
in  fair  quantities,  if  heavy  applications  are  made,  the  germination  may  be 
retarded. 

This  is  due  to  the  fact  that  the  seed  cannot  absorb  sufficient  water  to  start  ' 
germination  and  therefore  lies  in  the  soil  until  the  rains  spread  the  excessive 
quantity  of  fertilizer,  throughout  the  soil. 

There  has  been  only  a  limited  amount  of  investigation  done  on  the  method 
of  application  of  fertilizers,  but  it  is  beginning  to  receive  more  attention  at 
the  present  time. 

It  is  recognized  that  fertilizer  placed  in  direct  contact  with  the  seed  often 
proved  injurious  to  germination  of  seed  and  to  the  sprouting  of  potatoes.  For 
general  cereal  crops  where  fertilizer  is  rarely  used  above  four  hundred  pounds 
per  acre,  and  generally  speaking,  in  forms  which  are  not  readily  soluble  in 
water,  the  present  method  of  application  along  with  the  seed  is  probably  as 
good  as  any.  It  is  certainly  better  than  broadcasting  before  seeding  since 
the  plant  food  contained  in  the  fertilizer  is  right  where  the  young  plant  can 
get  at  it. 

In  regard  to  potatoes,  however,  there  are  serious  objections  to  the  placing 
of  fertilizer  directly  under  the  set  even  if  not  in  contact  with  it.  There  is  a 
great  concentration  of  plant  food  right  under  the  plant.  As  a  result  the  root 
system  does  not  need  to  cover  a  greater  area  in  order  to  obtain  its  requirements. 
Consequently  a  small  root  system  is  developed.  Then  if  the  season  is  dry, 
the  small  root  system*  cannot  obtain  sufficient  moisture  to  supply  the  plant 
and  as  a  result  the  yield  is  lessened.  On  the  other  hand  if  the  fertilizer  be 
broadcasted  before  seeding,  although  a  larger  root  system  is  produced,  the 
effect  of  the  fertilizer  is  reduced.  Undoubtedly  there  will  be  a  pronounced 
effect  the  year  following,  but  the  effect  is  desired  on  the  potatoes — -not  on  the 
succeeding  crops. 

The  potato  sprout  is  particularly  sensitive  to  changes  in  the  concentration 
of  the  soil  solution.  Hence  if  fertilizer  be  applied  above  the  potato  set  injury 
is  almost  certain.  The  only  position  left  then  is  to  one  side  of  the  set  and 
preferably  a  little  lower.  This  is  what  is  termed  the  side  lower  plane  position 
which  is  the  most  desirable  method  of  application  with  potatoes,  corn,  or  any 
other  crop  planted  or  sown  in  hills  or  rows.  The  different  positions  are  illu- 
strated on  page  43. 

With  corn,  some  planters  are  designed  to  place  the  fertilizer  behind  the 
hill.  Frequently  they  go  out  of  order  and  the  fertilizer  comes  in  contact  with  the 
seed  with  injurious  effects.  Other  planters  put  the  seed  in  contact  with  the 
fertilizer  which  is  of  course  entirely  wrong,  as  corn  sprouts  are  very  sensitive. 

The  method  of  application  has  considerable  to  do  with  the  quantity  used. 
For  example  200  pounds  .of  a  2-12-2,  drilled  in  with  grain,  gave  as  good  results 
as  400  pounds  of  the  same  broadcasted. 

In  hill  applications,  a  much  smaller  quantity  is  as  effective  as  a  greater 
quantity  applied  broadcast,  providing  of  course,  it  is  not  applied  in  such  a 
way  as  to  be  injurious  to  germination. 

At  present,  however,  machinery  is  not  designed  for  the  greatest  efficiency 
in  application  of  fertilizers,  but  this  problem  is  being  investigated  and  we  may 
look,  before  many  years,  for  new  designs  of  fertilizer  applying  farm  implements. 
For  example  for  the  corn  crop,  either  for  seed  or  canning,  the  chief  effect  of 
fertilizer  is  to  give  the  crop  a  good  start  in  the  spring,  rather  than  to  provide 
plant  food  over  the  whole  season.  For  this  purpose  soluble  fertilizers  applied 
during  the  first  two  cultivations  would  prove  very  beneficial.     The  same  is 
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true  of  mangels,  sugar  beets  and  similar  crops,  even  potatoes.  It  is  therefore, 
possible  that  in  the  future  we  may  have  cultivators  equipped  with  fertilizing 
attachments.  This  phase  of  the  work  requires  a  great  deal  of  investigation, 
but  some  is  being  done  and  in  the  next  few  years  interesting  results  will  be 
available. 

GENERAL  PRINCIPLES  OF  FERTILIZATION 

In  using  a  fertilizer  for  any  purpose  one  must  always  keep  in  mind  the 
various  factors,  already  enumerated  which  may  alter  the  effectiveness  of  that 
fertilizer.     These   are   numerous   but   should   always   be   given   consideration. 

There  are  four  great  principles  of  soil  fertility,  however,  which  are  easily 
kept  in  mind.  Drainage,  Lime,  Organic  Matter  and  Phosphorus.     These  we 
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Showing  location  of  fertilizer  with  respect  to  root  system, 
B  is  the  best  position. 

A — Side  upper  plane.  B — Side  lower  plane. 

C — Beneath  plant. 

sometimes  call  the  "Big  Four"  of  successful  soil  management.  Each  has 
been  discussed  previously  in  this  bulletin  so  we  shall  not  mention  them  further 
except  the  last  one,  "phosphorus."  Quite  often  this  element  is  called  "Phos- 
phoric Acid"  and  is  possibly  better  known  under  that  name.  We  must  always 
keep  in  mind  that  manure  does  not  supply  sufficient  of  this  element  to  replace 
that  removed  by  crops  so  that  the  supply  in  the  soil  is  gradually  becoming 
depleted.  Nature  makes  no  effort  to  replenish  the  supply  either,  so  we  must 
purchase  it.  There  are  many  forms  in  which  it  may  be  purchased,  already 
described,  and  the  purchaser  must  decide  on  what  forms  he  desires. 

It  must  be  kept  in  mind  also  that  the  majority  of  Ontario  soils  respond 
remarkably  to  the  use  of  phosphoric  acid,  so  much  so  that  in  the  opinion  of  this 
Department  no  matter  what  mixed  fertilizer  be  bought,  if  phosphoric  acid  be 
present  the  content  should  be  above  10  per  cent. 

We  can  very  often  supply  nitrogen  and  organic  matter  by  the  use  of  legumes. 
We  can  further  keep  up  the  organic  matter  by  the  use  of  manure  and  green 
manure  crops.  We  can  purchase  the  phosphoric  acid  and  drain  if  drainage  is 
required.  Even  under  these  conditions  it  may  be  desirable  to  use  the  other 
two  elements,  nitrogen  and  potash  in  a  fertilizer  and  therefore  the  fertilizing 


44 

of  a  few  crops  is  given  in  detail.     It  would  be  impossible  of  course  to  give  fertiliz 
ing  directions  for  all  crops  under  all  conditions  and  a  knowledge  of  the  principles 
involved  is  much  more  to  be  desired  than  directions.     This  is  the  purpose  w(i 
have  in  mind  in  writing  this  bulletin,  rather  than  to  attempt  to  tell  how  tci 
fertilize  every  crop. 

Fertilizing  for  Wheat  and  Clover 

The  largest  factor  in  determining  the  cost  of  producing  a  bushel  of  wheat 
is  yield  per  acre.  Low  yields  mean  high  production  costs.  This  is  because  many 
of  the  costs  are  fixed  whether  the  yield  is  high  or  low.  Land  rental,  seed  and 
labour  for  ploughing,  seeding  and  harvesting  are  practically  the  same  whether 
the  yield  is  eight  or  38  bushels  to  the  acre.  High  yields  of  wheat  are  obtained 
only  when  the  crop  has  an  adequate  supply  of  plant  food  and  when  good  cultural 
methods  are  practised.  Fertilizer  on  wheat  produces  more  bushels.  It 
reduces  the  cost  per  bushel  and  increases  the  profit  per  acre.  Fertilizers  also! 
improve  quality  and  raise  the  grade  and  price  received. 


The  effect  of  acid  phosphate  on  fall  wheat. 
Left — Untreated.  Right — Acid  phosphate. 


More  Bushels  Per  Acre  ■ 

The  lime  and  phosphate  experiments  carried  on  by  the  Department  of 
Chemistry,  O.A.C.  in  1922,  '23,  '24  and  '25  have  definitely  proven  the  value  of 
phosphoric  acid  as  an  aid  to  fall  wheat.  These  experiments  were  laid  down, 
three  to  a  county  in  a  total  of  twenty-four  counties.  Briefly  the  purpose  of 
the  experiment  was  designed  to  show  the  effect  of  lime  and  phosphoric  acid 
on  the  yield  of  wheat  and  on  the  resulting  clover  crop.  The  plan  of  the  experi- 
ment included  four  plots  each  one-half  acre.  Number  one  plot  was  untreated. 
Number  two  received  lime  alone:  number  three  lime  and  acid  phosphate  and 
number  four  complete  fertilizer.  The  lime  was  applied  at  the  rate  of  two  tons; 
per  acre,  acid  phosphate  400  pounds  and  the  complete  fertilizer  300  pounds. 
Very  striking  results  were  seen.  In  1923  the  wheat  yield  was  increased  by 
the  use  of  acid  phosphate  54.68  per  cent.  In  1924  it  was  increased  31.9  per 
cent.  In  1925  it  was  increased  11.1  per  cent.  The  clover  yield  following 
the  1923  wheat  was  increased  by  lime  40.78  per  cent.  Lime  and  acid  phosphate 
gave  an  increase  of  64.77  per  cent.  In  1925  lime  increased  the  clover  19.9 
per  cent.,  lime  and  acid  phosphate  65.9  per  cent.     These  results  are  definite 
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proof  of  the  lack  of  phosphoric  acid  in  Ontario  soils  and  the  effect  of  applying 
the  same  as  acid  phosphate. 

It  is  almost  certain  then  that  phosphoric  acid  will  give  returns  on  fall 
wheat  and  for  clover  lime  and  acid  phosphate  is  as  certain  of  results.  Several 
authorities  claim  that  potash  is  necessary  for  clovers  and  is  generally  productive 
of  good  results.  So  far  on  our  experiments  in  Ontario  we  have  not  seen  any 
great  evidence  of  the  value  of  potash  for  clover,  but  it  is  quite  possible  that  the 
addition  of  potash,  say  four  per  cent.,  would  give  fair  results. 

FERTILIZING  THE  CORN  CROP 

Corn  is  known  as  a  heavy  feeder.  A  60  bushel  crop  of  corn  removes  from 
the  soil  88  pounds  nitrogen,  13  pounds  of  phosphorus  and  42  pounds  of  potassium. 
There  is  no  possibility  of  growing  a  crop  of  this  size  without  the  plants  taking 
up  these  quantities  of  the  three  primary  plant  foods  from  every  acre.  Further 
these  amounts  of  material  must  be  in  an  available  condition,  which  necessitates 
a  high  state  of  fertility. 

There  is  little  doubt  that  the  best  fertilizer  for  corn,  in  so  far  as  it  is  obtain- 
able, is  barnyard  manure.  The  difficulty  is  that  it  is  rarely  available  in  sufficient 
quantities.  There  is  one  other  difficulty  with  manure  and  that  is  its  rather 
low  content  of  the  element  phosphorus.  Ontario  soils,  as  mentioned  before, 
are  deficient  in  this  element  and  it  has  been  found  profitable  in  many  cases  to 
reinforce  manure  with  it.  Various  experiments  have  been  carried  on  along 
this  line,  those  of  Ohio  being  best  known.  In  Ohio  experiments  40  pounds  of 
acid  phosphate  has  been  in  one  case  added  to  each  ton  of  manure  and  in  another 
40  pounds  of  ro:k  phosphate.  Both  have  materially  increased  yields  but  the 
best  returns  have  been  obtained  from  the  acid  phosphate.  From  these  and 
similar  experiments  at  other  stations  it  seems  safe  to  recommend  an  application 
of  acid  phosphate  along  with  manure  on  practically  all  soils  of  average  or  less 
than  average  fertility.  There  is  little  doubt  that  such  application  will  give 
good  results.  But  most  farmers  have  not  sufficient  manure  to  cover  the  corn 
area  and  the  question  arises  as  how  to  best  fertilize  the  remainder  of  the  land. 
It  is  here  where  commercial  fertilizers  become  important.  The  selection  of  a 
fertilizer  is  not  easy.  On  soils  of  medium  fertility  the  treatment  above  recom- 
mended will  give  results.  On  poorer  soils  however  or  where  manure  is  deficient 
the  complete  fertilizer  is  preferred.  The  amounts  of  nitrogen  and  potash  depend 
on  the  soil.  As  a  rule  sandy  soils  need  potash  and  all  poor  soils  need  nitrogen. 
Therefore  a  good  grade  of  fertilizer  containing  all  three  elements  will  contain 
2  or  3  per  cent,  nitrogen,  10  to  12  per  cent,  available  phosphoric  acid  and  2  to  4 
per  cent,  potash.  If  the  soil  contains  plenty  of  potash  such  as  a  clay,  a  fertilizer 
analyzing  2-12-0  or  2-10-0  might  be  used.  Fertilizers  such  as  2-8-2  or  2-10-2 
have  been  used  considerably,  but  should  be  discarded  for  higher  analysis.  It  is 
more  economical  to  use  high  analysis  goods  and  if  the  amount  of  money  to  be 
expended  is  limited,  it  is  better  to  apply  a  smaller  quantity.  The  ideal  method 
of  applying  fertilizer  to  corn  as  described  before  is  the  side  lower  plane 
position,  which  however  is  difficult  to  attain  with  the  present  distributing 
machinery. 

FERTILIZING  THE  APPLE  ORCHARD 

Apple  growers  are  all  agreed  that  healthy  vigorous  trees  are  necessary  to 

ja  successful  crop.     The  tree's  vigor  can  be  determined  with  almost  absolute 

certainty  by  the  terminal    growth  each  year.     Nitrogen  in  a   readily  available 

form  increases  that  growth,   making  the  blossoms  vigorous  the  foliage  more 

resistant  to  disease  and  enables  the  tree  to  hold  its  leaves  for  a  longer  period. 
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This  is  altogether  different  treatment  from  what  was  prescribed  ten  years 
ago  but  agricultural  investigations  have  proceeded  rapidly  in  the  last  decade. 
At  that  time  complete  fertilizers  were  recommended,  the  nitrogen  to  produce 
stem  growth,  the  phosphoric  acid  to  form  fruit  and  the  potash  to  give  good  color. 
We  now  recognize  the  fact  that  the  only  value  of  phosphoric  acid  in  an  orchard 
is  to  encourage  the  growth  of  legumes  used  as  cover  crops  to  increase  the  nitrogen 
content  of  the  soil.  The  potash  fulfils  largely  the  same  purpose  and  as  a  result, 
they  are  not  used  in  modern  orchard  practice.  The  trees  having  a  large  feeding 
area  and  feeding  as  they  do  in  the  lower  layers  of  the  soil  are  not  influenced 
greatly  by  the  mineral  elements  applied  on  the  surface. 

The  only  requirement  then  is  nitrogen  and  this  should  be  in  an  easily 
available  form.  Nitrate  of  soda  or  calcium  nitrate  are  instantly  available, 
contain  the  same  percentage  of  nitrogen  and  may  be  handled  identically.  Some 
experimenters  claim  that  sulphate  of  ammonia  is  as  effective  and  if  so  there  is 
no  reason  why  we  should  not  use  the  newer  nitrogenous  materials,  ammonium 
sulphate-nitrate  and  urea.  These  contain  higher  percentages  of  nitrogen 
however,  and  must  be  handled  carefully.  Experiments  have  been  laid  down 
this  spring,  1926,  by  the  Departments  of  Chemistry  and  Horticulture  to  compare 
these  newer  products  with  the  old  materials  such  as  nitrate  of  soda.  The 
general  method  of  application  is,  of  course,  to  distribute  evenly  as  far  out  as 
the  tips  of  the  branches,  starting  three  feet  from  the  trunk.  There  are  few 
feeding  roots  near  the  trunk  of  the  apple. 

The  quantities  of  nitrate  of  soda  or  calcium  nitrate  are  as  follows: — 

5  year  trees 2  pounds 

6-8     "       "     2  to  3  pounds 

9-12     «       «     4  to  8       " 

13-30     «       «     8  pounds 

This  of  course  varies  according  to  climatic  conditions  and  cultural  methods. 
It  is  generally  conceded  that  the  time  of  application  should  be  between  the 
delayed  dormant  spray  and  the  bursting  of  the  bud.  The  tree  needs  it  at  that 
time  to  make  quick  growth,  to  give  strength  to  the  fruit  buds  and  to  develop 
fruit  spurs  for  the  following  season.  These  fruit  spurs  make  their  growth 
within  a  month's  time  of  the  bursting  of  the  buds. 

Recent  investigations  however  indicate  the  possibility  that  fall  application 
of  nitrogen  may  prove  as  good  as,  if  not  superior  to  spring  application.  If 
this  be  so,  it  may  influence  the  prevailing  practice. 

FERTILIZING  TOMATOES 

The  chief  reasons  for  unsatisfactory  returns  with  this  crop  are  low  yields 
and  poor  quality.  The  interests  of  the  grower  and  the  operator  of  the  canning 
factory  in  securing  high  yields  and  high  quality  are  mutual.  A  high  quality 
canned  product  cannot  be  made  with  poor  tomatoes. 

The  average  yield  of  tomatoes  for  canning  purposes  is  about  four  tons 
to  the  acre.  Such  crops  do  not  pay  the  expense  of  growing.  Fair  crops  only 
give  the  grower  low  day  wages.  High  yielding  tomato  crops  are  profitable. 
From  ten  to  twenty-five  tons  per  acre  are  often  produced  when  proper  methods 
are  used. 

Tomatoes  will  grow  well  on  most  soil  types  provided  these  are  well  drained 
and  have  good  exposure  to  the  sun.  Soils  containing  plenty  of  organic  matter 
will  start  tomato  plants  more  quickly  and  maintain  them  better  throughout 
the  growing  season.     If  the  soil  is  deficient  in  organic  matter  this  should  be 
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furnished  in  these  days  of  diminishing  manure  supplies  by  growing  cover  crops 
and  turning  them  under.  It  has  been  successfully  demonstrated  that  tomatoes 
can  be  grown  successfully  by  using  cover  crops  and  supplementing  them  with 
commercial  fertilizers.  The  proper  variety  of  course  must  be  used  as  two 
varieties  vary  greatly  in  their  yield.  Strains  of  the  same  variety  also  show 
great  differences.  Large  yields  and  high  quality  cannot  be  obtained  from 
'ieggy"  plants.  Tall  slender  crowded  plants  grown  under  conditions  which 
are  too  moist  and  too  warm  are  unsuited  to  field  planting.  The  check  they 
receive  and  the  time  taken  in  recovery  often  reduces  the  yield  fully  50  per  cent. 
Stocky  plants  which  have  been  grown  under  good  exposure  at  proper  distances 
and  properly  hardened  off,  are  the  kind  to  use. 

Nitrogen  in  the  fertilizer  produces  leaf  and  stalk  growth,  which  are  vitally 
concerned  with  the  yield.  Too  much  nitrogen  however,  with  a  deficiency  of 
phosphoric  acid  and  potash  may  cause  over  stimulation  and  a  consequent  watery 
growth  which  usually  makes  the  plant  more  susceptible  to  diseases.  Phosphoric 
acid  develops  a  better  root  system,  tends  to  hasten  ripening  and  gives  strength 
to  the  plants. 

Potash  leads  also  to  earlier  ripening,  improves  the  color,  increases  the 
size  and  weight  of  fruit,  gives  a  firmer  texture  with  less  tendency  to  crack  and 
helps  to  make  a  stronger  better  plant.  Early  and  second  varieties  require  more 
nitrogen  stimulation  while  with  late  varieties  the  nitrogen  may  be  reduced  by 
one-tenth  to  one-fifth  in  amount. 

A  well  balanced  plant  food  ration  containing  the  proper  proportions  of 
nitrogen,  phosphoric  acid  and  potash,  which  are  furnished  in  complete  fertilizers, 
grows  more  healthy  plants,  gives  larger  yields  and  makes  finer  fruit. 

Assuming  that  fertilizer  is  to  be  applied  600  pounds  per  acre,  three  hundred 
may  be  applied  before  setting  the  plants  out  and  the  rest  distributed  about 
two  weeks  later.  Beside  this  it  is  sometimes  profitable  to  apply  quickly  available 
nitrogen,  particularly  on  poor  soils,  along  the  sides  of  the  rows  during  the  planting 
season.  The  material  generally  used  is  nitrate  of  soda.  Some  prefer  blood 
meal,  but  there  is  no  reason  why  any  other  available  nitrogen  compound  should 
not  be  used.  The  choice  of  fertilizer  for  tomatoes  varies  greatly.  Where  the 
soil  is  in  good  heart  an  0-12-6  or  2-12-2  would  prove  satisfactory.  This  would 
also  do  with  manure.  If  manure  be  not  used  a  4-8-6,  4-8-4  or  4-12-4  would  be 
^  of  value.  On  light  sandy  soils  a  5-8-7  is  used  with  good  effect.  There  can  be 
no  definite  recommendations  for  all  cases.  All  a  man  can  do  is  follow  the  general 
principles  and  attempt  to  prove  what  will  give  him  the  best  results. 

FERTILIZING  THE  POTATO  CROP 

The  potato  crop  is  an  important  crop  in  Ontario  particularly  in  the  southern 
counties  and  in  the  section  around  Fort  William  and  Port  Arthur.  Although 
the  two  districts  are  widely  separated,  their  fertilizer  problems  are  somewhat 
similar.  To  illustrate,  the  southern  sections  grow  potatoes  for  the  early  market, 
attempting  to  get  them  ready  for  sale  by  July.  As  a  result  early  growth  is 
required  and  the  plant  food  supply  must  be  plentiful  and  available.  The 
phosphoric  acid  and  potash  is  available  in  most  fertilizers  so  the  only  thing 
left  to  consider  is  the  nitrogen.  This  should  be  in  an  available  form,  which 
calls  for  nitrate  of  soda,  calcium  nitrate,  or  ammonium  sulphate-nitrate.  These 
are  all  rapid  in  action  and  are  almost  indispensable  for  early  growth.  In  Northern 
Ontario  the  growing  season  is  short  and  hence  growth  must  be  rapid  from  an 
early  start.  If  fertilizers  be  used  then  the  nitrogen  contained  in  them  must 
be  quickly  available. 
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It  is  quite  possible,  however,  to  keep  up  the  supply  of  nitrogen  in  the  soil 
by  means  of  clovers,  particularly  sweet  clover.  Some  of  the  most  progressive 
potato  growers  follow  a  three  year  rotation  of  grain,  sweet  clover  and  potatoes. 
This  is  of  course  for  main  crop  potatoes.  The  clover  is  ploughed  under  in 
May  after  it  has  attained  some  growth  and  the  potatoes  planted  soon  after. 
In  this  way  a  great  deal  of  the  nitrogen  required  by  the  potato  crop  is  supplied 
by  the  clover,  and  under  such  conditions  the  nitrogen  requirement  in  a  fertilizer 
is  greatly  reduced  and  rarely  is  there  an  increase  in  yield  when  a  fertilizer  con- 
taining more  than  four  per  cent,  is  used  at  the  rate  of  six  hundred  pounds  per  acre. 
For  early  crop  potatoes,  however,  it  is  better  to  plough  the  clover  under 
the  previous  autumn  and  even  when  this  is  done  it  is  preferable  to  use  a 
fertilizer  containing  available  nitrogen,  but  not  above  four  per  cent. 

On  the  other  hand  the  phosphoric  acid  content  of  potato  fertilizers  should 
be  as  high  as  possible,  not  below  ten  per  cent,  and  preferably  higher. 

The  potash  content  reaches  its  maximum  effect  on  yields  at  about  six 
per  cent.,  hence  the  mixture  known  as  a  4-8-10  is  no  longer  recognized  as  a 
potato  fertilizer  except  possibly  on  a  soil  very  deficient  in  potash. 

Five  years'  results  of  experimental  work  done  by  this  department  is  sum- 
marized as  a  graph  on  page  49.  The  highest  yields  were  obtained  from  fertilizers 
analyzing  0-10-6,  6-10-0,  3-10-3.  It  will  be  noted  that  the  increase  of  potash 
and  the  decrease  of  phosphoric  acid  increases  the  yield  up  to  six  per  cent,  potash. 
The  addition  of  nitrogen  to  phosphoric  acid  has  an  immediate  effect  on  the 
yield  up  to  six  per  cent.  Nitrogen  and  potash  together  are  useless  as  a  potato 
fertilizer,  so  it  can  be  easily  seen  that  phosphoric  acid  is  the  limiting  factor. 
Perhaps  a  few  points  on  the  effect  of  fertilizer  on  disease  of  potatoes  would 
be  of  interest.  German  results  have  shown  that  in  experiments  with  stable 
manure  and  commercial  fertilizers  the  leaf  roll  disease  was  found  to  be  worse 
on  unfertilized  plots.  It  was  also  very  serious  on  plots  containing  no  potash 
and  to  a  less  extent  on  the  plots  containing  no  phosphoric  acid,  while  on  plots 
ertilized  with  stable  manure  and  with  a  complete  fertilizer  containing  nitrate  of 
soda,  potash  and  phosphoric  acid  the  outbreak  of  the  disease  was  checked. 
A  strong  growthy  plant  is  always  more  resistant  to  disease  than  a  weak  one  or 
one  in  which  the  growth  is  lush  and  soft.  If  fertilizers  produce  this  type  of 
growth  they  are  to  be  desired. 

The  effect  of  each  constituent  on  the  tuber  is  rather  interesting  also.  Recent 
work  (1925)  indicates  that  nitrogen  increases  the  number  of  tubers  per  plant, 
but  has  no  effect  on  the  size  of  tubers.  Potash  generally  increased  the  size  of 
tubers,  but  had  little  or  no  effect  on  the  number.  It  is  also  reported  that 
phosphoric  acid  had  no  effect  either  way,  but  the  authors  of  this  bulletin  know 
definitely  that  it  is  the  limiting  factor  on  many  Ontario  soils  and  should  be  in 
the  greatest  quantity. 

FERTILIZERS  FOR  GOLF  COURSE 

On  the  golf  course  there  exist  two  totally  distinct  fertilizer  problems,  that 
of  fertilizing  fairways  and  fertilizing  greens.  On  the  fairways  the  grass  should 
present  the  surface  to  be  expected  in  a  well  kept  lawn.  Clovers  are  in  many 
cases  present  and  according  to  some,  very  desirable.  On  a  green  however,  a 
close  even  turf,  springy  in  nature  is  desired,  entirely  free  from  coarse  grass, 
weeds  or  clovers.  This  turf  is  mainly  dependent  on  the  type  of  grass  grown, 
which  necessitates  soil  conditions  suitable  for  grass,  but  unsuitable  for  clovers 
and  weeds. 

This  latter  condition  is  brought  about  by  using  fertilizers  which  exert 
an  acid  effect  on  the  soil,  two  of  which,  ammonium  sulphate  and  ammonium 
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phosphate  are  the  best.     There  have  been  attempts  to  make  the  soil  acid  before 
seeding  but  the  most  of  them  have  proven  impracticable. 

Ammonium  salts  have  three  functions  as  follows: — 

1.  They  are  fertilizers  especially  supplying  nitrogen. 

2.  Unlike  all. other  nitrogenous  fertilizers  they  make  the  soil  progressively 
more  acid.  This  is  highly  important  because  when  the  soil  reaches  a  certain 
acidity,  clover,  chuckweed,  crabgrass  and  other  weeds  will  disappear  and  will 
not  again  invade  the  turf,  providing  the  soil  is  kept  properly  acid.  Lime 
bonemeal,  etc.  will  counteract  this  desirable  acidity  and  therefore  should  never 
be  used  on  putting  green,  as  if  the  acidity  is  counteracted  weeds  will  again 
be  troublesome. 

3.  With  the  continued  use  of  either  of  these  ammonium  salts  earth  worms 
and  grubs  will  cease  to  be  troublesome. 

The  soil  is  properly  acid  when  white  clover  disappears.  Until  this  condition 
is  secured  the  ammonium  salt  may  be  applied  each  week.  The  length  of  time 
will  vary  according  to  the  alkaline  reserve  of  the  soil.  If  the  soil  is  already 
neutral  or  slightly  acid  the  end  will  be  obtained  in  one  season  or  less.  If  the 
original  soil  is  alkaline  a  longer  time  will  be  required  but  with  continuous  com- 
posting eventually  the  top  soil  will  become  acid. 

The  most  important  part  of  care  and  maintenance  of  golf  greens  is  top 
dressing.  This  is  absolutely  necessary  and  when  properly  done  is  the  most 
important  part  of  the  work. 

When  it  is  Necessary  to  Topdress. — The  results  of  experiments  carried 
on  in  various  places  indicate  that  a  very  satisfactory  method  of  applying  top- 
dressing  is  once  a  month  during  the  growing  season,  which  in  Ontario  is  from 
about  April  15  or  May  1st  until  October  1st.  Of  course  the  frequency  may  be 
increased  or  decreased  somewhat  as  may  be  rendered  necessary  by  prevailing 
conditions  without  great  variation  in  the  results  obtained.  Many  green  keepers 
agree  that  the  monthly  method  of  application  is  very  practical  and  satisfactory. 

Materials  for  Topdressing. — For  ordinary  clay  loam  soil  a  compost 
made  of  equal  parts  of  loam,  sharp  sand  and  well  rotted  stable  manure  or  similar 
organic  matter,  has  been  found  to  give  very  good  results.  These  proportions 
should  be  varied  according  to  the  type  of  soil  on  which  the  compost  is  to  be 
used.  If  it  is  to  be  used  on  sandy  soil,  the  percentage  of  sand  should  be  decreased 
and  the  percentage  of  loam  increased.  If  it  is  to  be  used  on  sandy  soil  the 
percentage  of  sand  should  be  decreased  and  the  percentage  of  loam  increased. 
This  compost  dressing  should  be  reinforced  with  ammonium  sulphate  or  am- 
monium phosphate  as  these  fertilizers  tend  to  keep  the  grass  in  good  condition^ 

Rate  of  Application. — One  cubic  yard  of  compost  in  which  has  been 
thoroughly  mixed  10  to  25  pounds  of  ammonium  sulphate  or  ammonium  phos- 
phate is  sufficient  to  dress  5,000  square  feet  of  green,  after  the  turf  has  been 
established.  In  the  early  stages  of  a  creeping  bent  green — before  it  is  in  a 
playable  condition — it  may  be  found  necessary  to  make  slightly  heavier  applica- 
tions in  order  to  get  a  smooth  and  firm  surface  more  quickly.  The  amount  of 
fertilizer  should  be  varied  according  to  the  season.  In  the  cooler  months  of 
spring  and  fall  five  pounds  per  1,000  square  feet  of  green  or  25  pounds  per  cubic 
yard  of  compost  may  be  used  in  the  hot  months  of  summer,  however,  the  quantity 
should  be  reduced  to  about  two  pounds  per  1,000  square  feet,  or  10  pounds  per 
cubic  yard  of  compost. 
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Some  green  keepers  prefer  to  use  the  fertilizer  alone  without  compost 
irobably  because  no  compost  is  available — but  it  is  not  good  practice,  and 
ompost  must  be  used  in  order  to  produce  a  really  fine  green. 

Methods  of  Applying  Compost. — There  are  two  general  methods  of 
applying  compost  to  greens.  Each  is  satisfactory  as  far  as  results  are  concerned, 
spreading  compost  with  a  shovel  is  a  rather  slow  method,  but  if  it  is  raked  well 
ifter,  an  even  distribution  can  be  obtained.  Machines  are  obtainable  for  the 
Lpplication  of  compost  and  they  do  the  work  very  well  indeed.  At  the  time  of 
ipplication  the  compost  should  be  well  brushed  down  into  the  turf.  It  may 
)e  rubbed  in  with  the  back  of  a  rake  or  may  be  brushed  in  with  a  flexible  metal 
loor  mat,  dragging  it  over  the  green.  Some  green  keepers  use  ordinary  chicken 
vire  weighted  down  with  boards  and  claim  it  does  good  work. 

Why  it  is  Necessary  to  Topdress  Greens. — There  are  many  reasons 
or  topdressing  greens.  It  is  essential  in  the  first  case  because  topdressing 
upplied  plant  food  necessary  for  the  growth  of  turf  grasses.  It  adds  to  the 
treen  a  new  surface  of  fresh  soil  which  is  essential  to  the  healthy  condition  of 
he  turf  and  which  keeps  the  surface  from  becoming  too  hard.  It  fills  up 
.mall  depressions  making  the  surface  smooth  and  level.  It  is  necessary  in 
Teeping  bent  greens  because  it  keeps  the  turf  which  is  continuously  accumulating 
ibove  the  surface  of  the  soil  filled  and  firm.  If  creeping  bent  is  allowed  to  grow 
:hrough  the  season  without  topdressing  a  mat  of  loose,  fluffy  or  spongy  turf 
vill  develop,  a  condition  about  which  many  complaints  have  been  received, 
)n  the  other  hand  if  the  greens  are  topdressed  as  suggested  and  cut  closely 
:he  turf  will  be  firm  and  true,  simply  because  the  compost  serves  to  fill  in  the 
)pen  spaces  that  occur  between  the  stolons  and  runners. 

Fertilizers  for  Fairways. — Fertilizers  for  fairways  may  be  varied 
considerably.  Topdressing  as  previously  described  is  very  desirable,  providing 
:he  compost  can  be  obtained,  in  fact  some  clubs  compost  all  their  fairways. 
This  is  expensive  of  course  and  therefore  the  use  of  fertilizer  is  perhaps  preferable. 
f  clovers  are  desired  then  any  good  mixed  fertilizer  will  give  good  results. 
J^otash  is  not  regarded  by  some  as  being  essential  but  in  our  opinion  it  should 
)e  included.  A  good  mixture  then  would  be  5-12-0  where  no  potash  is  desired 
)r  a  3-10-3  where  it  is.  Ordinary  tankage  analysis,  6-10-0  proves  satisfactory 
IS  well  at  the  rate  of  400  pounds  per  acre. 

If  clovers  are  not  desired  and  a  pure  grass  fairway  wished  for,  the  ammonium 
blphate  or  ammonium  phosphate  will  give  good  results,  applied  at  the  rate  of 
ive  pounds  per  1,000  square  feet.  As  it  is  liable  to  cause  scorching  of  the 
jrass,  it  must  be  watered  in.  This  on  a  large  fairway  takes  a  great  deal  of 
vork.  One  club  has  solved  the  difficulty  however,  in  this  way.  When  a 
continued  rain  is  in  prospect,  the  fertilizer  drill  is  put  to  work  covering  it  so  as 
:o  keep  the  fertilizer  dry  and  allowing  the  rain  to  wash  it  in.  This  is 
Dossibly  the  best  method  of  application  although  the  times  of  application 
nay  be  very  variable.  By  taking  advantage  of  every  opportunity,  however, 
his  club  keeps  its  fairways  in  excellent  shape,  even  though  the  application  has 
lot  been  carried  on  long  enough  to  get  rid  of  weeds  and  clovers. 

Effect  of  Acidity  on  Weed  Growth. — Considerable  experimental  work 
las  been  done  at  Arlington  Turf  gardens  on  the  effect  of  different  fertilizers  on 
;oil  acidity  and  weed  growth.  The  results  are  given  in  the  following  table. 
it  may  be  noticed  that  where  the  soil  is  quite  acid  in  nature  weed  growth  is  at  a 
ninimum  and  the  bent  grass  reaches  its  greatest  maximum.     Where  the  soil  is 
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alkaline,  however,  weeds  are  very  prevalent  and  bent  does  not  do  so  well.  Since 
bent  grasses  are  the  best  for  golf  green  work,  and  an  acid  condition  is  preferable 
for  their  best  development  the  following  table  is  given : 

Effect  of  Various  Fertilizers  on  PH  Values  and  Plant  Growth  in  Plots  of  Rhode 
Island  Bent  at  Arlington  Turf  Garden,  Virginia. 


Fertilizer 


Amm.  sulph 

Amm.  phosphate 

Amm.  sulphate,  bone  meal,  KCl 

Amm.  sulph.,  acid  phos 

Amm.  sulphate,  bone  meal 

Cotton  seed  meal 

Check  plot 


Bone  meal 

Soybean  meal . 
Sodium  nitrate 


Acid  phos.,  sodium  nitrate  and 
KC.  mixed 


Manure 


Ground  limestone 


PH 


3.7 
4.6 
4.1 
3.7 
3.8 
4.8 
4.6 


4.9 
4.6 
6.3 

5.8 
5.1 


%  of  weeds 


12% 
15% 
20% 
20% 
25% 
30% 
45% 


50% 
60  % 
80% 

80% 

85% 

85% 


Kind  of  weeds 


Crab  grass  (good  stand  of  bent). 

Crab  grass  (good  stand  of  bent). 

Crab  grass. 

Crab  grass  (good  stand  of  bent). 

Crab  grass. 

Crab  grass,  a  lit!  le  yarrow. 

31%  crab  grass,  9%  spurrey,  3%  yar- 
row, 2%  plantain  and  others.  Thin 
and  poor  stand  of  bent. 

223^%  crab  grass,  223^%  yarrow, 
23^%  clover,  23^%  plantain. 

52%  crab  grass,  6%  yarrow,  2%  chick- 
weed,  and  others 

72%  crab  grass,  4%  silver  crab  grass, 
4%  yarrow. 

56%  crab  grass,  4%  silver  crab  grass, 
4%  yarrow,  16%  miscellaneous. 

51%  ordinary  crab  grass,  9%  yarrow, 
4%  plantain,  21%  dock  dandelion, 
chickweed,  ranunculus,  white  clover, 
cinquefoil,  sorrel,  and  others. 

68%  ordinary  crab  grass,  4%  yarrow, 
4%  clover,  9%  dandelions,  plantain 
and  others  (weak  stand  of  bent). 


FERTILIZING  THE  HOME  GARDEN  I 

i 

During  the  year  many  enquiries  are  received  at  this  department  as  to  i 
fertilizing  vegetable  and  flower  gardens.  In  response  to  these  enquiries  the  i 
following  will  probably  prove  of  value.  ; 

The  first  thing  to  consider  in  a  garden  is  the  soil.  It  is  plainly  unadvisable  ' 
to  attempt  to  make  a  garden  on  the  soil  which  is  thrown  out  in  excavating  a  ' 
cellar.  In  purchased  houses  it  is  impossible  to  control  this  factor,  but  if  one  is  i 
building  and  planning  for  a  future  garden  or  lawn  all  the  top  soil  should  be  care-  j 
fully  piled  on  one  side  to  cover  the  subsoil  later  removed.  But  even  if  con- ; 
siderable  subsoil  is  present  it  is  possible  to  build  up  a  fair  garden  in  time. 

The  first  requisite  for  a  successful  garden  is  plenty  of  organic  matter  and 
this  is  best  supplied  by  ordinary  stable  manure  applied  as  heavily  as  circum- 
stances will  permit — the  heavier  the  application  the  better.  It  is  the  best 
fertilizer  obtainable.  It  should  be  dug  in  fairly  deeply,  trenching  if  necessary 
and  thoroughly  mixed  with  the  soil.  It  is  better  dug  in,  in  the  fall  rather  than 
in  the  spring  and  should  not  come  in  direct  contact  with  the  roots  or  bulbs  of 
established  plants.  The  latter,  of  course,  applied  particularly  to  perennial 
borders.  If  plenty  of  manure  is  supplied,  whether  to  vegetables  or  flowers, 
the  only  additional  material  required  will  be  some  carrier  of  phosphoric  acid 
and  possibly  one  carrying  quickly  available  nitrogen.  The  purpose  in  supplying 
plenty  of  phosphoric  acid  as  to  hasten  maturity  and  to  stimulate  flowering. 
The  purpose  of  the  nitrogen  is  to  force  early  growth. 


The  best  source  of  phosphoric  acid  for  this  purpose  is  probably  bone  meal. 
t  is  slow  in  action,  but  absolutely"  safe  to  use.  For  the  inexperienced  user 
f  fertilizer  materials  it  is  therefore  very  desirable  since  no  harm  can  be  done 
0  the  plants  by  its  use.  The  chief  difficulty  with  the  soluble  fertilizer  materials 
J  that  they  are  concentrated  and  if  too  heavy  an  application  is  made,  plas- 
lolysis  will  occur — or  as  the  average  man  says  the  fertilizer  will  "burn  the 
oots."  Many  people  consider  if  a  little  is  good,  a  good  application  is  better, 
/■hich  is  a  serious  mistake.  Inexperienced  users  of  fertilizers  should  remember 
hat  many  of  the  materials  already  described  ynust  be  used  very  carefully,  in 
)rder  to  avoid  injury  to  plants. 

On  no  consideration  should  any  soluble  materials  come  in  contact  with 
he  foliage  when  wet,  and  care  should  be  taken  to  see  that  none  remains  on  the 
leaf  if  applied  when  the  plants  are  dry.  It  has  been  reported  that  potash  intensi- 
ies  colour  in  flowers,  but  this  has  not  been  substantiated.  At  the  same  time, 
f  a  mixed  fertilizer  be  used  it  would  be  as  well  to  include  potash. 

After  manuring  and  digging,  bone  meal  may  be  applied  in  almost  any 
quantity — a  double  handful  per  square  yard  works  well  and  raked  or  hoed  in. 
This  is  an  excellent  fertilizer  for  all  shrubs,  perennials,  roses,  etc.  There  is 
mough  nitrogen  supplied  to  produce  good  stem  growth  and  the  phosphoric 
icid  stimulates  flowering. 

If  additional  forcing  of  early  growth  is  desirable,  then  nitrate  of  soda  should 
be  used  in  early  spring,  after  growth  starts  at  the  rate  of  a  tablespoonful  per 
gallon  of  water,  applied  with  a  watering  can,  after  the  regular  watering.  This 
may  be  repeated  twice  about  ten  days  apart. 

Or  the  nitrate  may  be  applied  dry  alongside  the  rows,  a  few  inches  from 
them  and  worked  in.  A  pound  will  be  sufficient  for  fifty  feet  of  row.  Nitrate 
of  soda  should  be  used  sparingly  on  flowers  as  it  tends  to  make  plants  produce 
too  much  stem  and  leaf  growth. 

The  use  of  a  complete  fertilizer,  4-8-4,  is  justified  if  manure  is  scarce,  and 
the  directions  are  on  the  package  generally.  The  fertilizer  having  this  analysis 
is  sold  in  five-pound  packages  for  garden  use,  and  when  used  according  to  direc- 
tions proves  to  give  excellent  satisfaction. 

It  is  impossible  in  this  bulletin  to  give  complete  detailed  directions  for 
fertilizing  each  type  of  shrub  and  flowering  plant.  Therefore  anyone  requiring 
special  information  should  write  to  the  Department  of  Chemistry  or  Department 
of  Horticulture,  O.A.C.,  Guelph. 

SOIL  AMENDMENTS 

The  term  "soil  amendment"  is  applied  to  all  materials  which  are  not  applied 
to  the  soil  for  the  purpose  of  supplying  nitrogen  phosphoric  acid  or  potash. 
This  would  include  all  forms  of  lime,  gypsum  or  land  plaster,  salt  sulphur  and 
other  substances. 

The  action  of  these  substances  in  the  soil  is  largely  indirect  as  they  do  not 
generally  supply  any  deficiency  in  plant  food  elements.  The  action  may  be 
exerted  in  two  ways:  (1)  by  liberation  of  essential  plant  food  elements  from 
the  soil,  (2)  by  altering  the  soil  reaction.  By  the  latter  is  meant  changing  the 
degree  of  acidity  or  alkalinity  of  the  soil.  In  view  of  the  fact  that  a  great  deal 
of  these  materials  is  used  in  Ontario,  probably  a  short  discussion  of  each  will 
be  of  interest. 


Lime. — Lime  in  its  several  forms  acts  as  a  neutralizer  of  soil  acidity  and 
also  liberates  some  plant  food,  mainly  potash,  from  the  soil.  A  complete  dis- 
cussion of  this  important  soil  amendment  is  given  in  Bull.  313,  Soil  Acidity  and 
Liming. 
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Gypsum. — This  material  is  of  great  value  as  a  corrective  for  alkali  conditions 
changing  the  sodium  carbonate  (black  alkali)  into  the  sulphate,  thereby  reducing 
its  harmful  effect.     It  has  been  used  extensively  in  this  Province  but  is  not 
used  to  such  an  extent  now.     As  a  corrective  for  soil  acidity  it  is  useless,  but  is 
of  value  particularly  to  legumes  on  account  of  its  calcium  and  sulphur  content.^ 
If  acid  phosphate  or  fertilizers  containing  it  are  used,  there  is  no  object  in  pur-j 
chasing  gypsum,  because  acid  phosphate  contains  a  great  deal  of  it.  ^i 

Salt. — Salt  contains  only  two  elements,  sodium  and  chlorine,  neither  of 
which  are  ever  deficient  in  soils.  It  is  therefore  of  no  direct  value  to  plants, 
but  has  some  beneficial  effect  by  releasing  potash,  calcium  and  magnesium  from 
the  soil.     Its  use  is  not  recommended. 

Sulphur. — Sulphur  has  been  used  to  a  considerable  extent  in  United  States 
and  to  a  less  extent  in  Ontario.  It  is  applied  as  ordinary  flour  of  sulphur,  from 
100  to  500  pounds  per  acre.  Its  action  in  the  soil  tends  always  to  increase 
acidity,  which  in  many  cases  is  beneficial  and  desirable.  This  is  particularly 
true  with  respect  to  potatoes,  where  a  moderate  degree  of  acidity  tends  to  prevent 
potato  scab.  It  is  also  beneficial  when  the  sulphur  is  applied  with  rock  phos- 
phate, the  acid  formed  combining  with  the  rock  phosphate  rendering  the  phos- 
phoric acid  available.  Experiments  are  being  carried  on  by  the  Department  of 
Chemistry  to  determine  the  value  of  sulphur  on  Ontario  soils,  but  results  are 
not  as  yet  conclusive. 

In  consideration  of  the  fact  that  the  rainfall  deposits  annually  considerable 
sulphur  on  the  soil  and  that  the  demand  of  plant  growth  is  small,  the  use  of 
sulphur  is  not  generally  recommended.  Further,  all  our  mixed  fertilizers  con- 
tain sulphur  in  combination  and,  therefore,  where  they  are  used,  sulphur  is 
supplied  in  sufficient  quantities  to  supply  all  requirements. 

There  are  other  materials  which,  when  added  to  the  soil,  give  increased 
crop  returns,  but  they  are  not  generally  used  and  are  not  recommended.  Fer- 
tilizer practice  should  be  confined  to  materials  containing  the  three  essential 
elements — nitrogen,  phosphoric  acid  and  potash. 
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Bulletin  323]  '  April,  1927 

Ontario  Department  ot  Agriculture 

HORTICULTURAL  EXPERIMENTAL  STATION 
VINELAND  STATION,  ONTARIO 


THE  APPLE  IN  ONTARIO 


INTRODUCTION 

"The  origin  of  the  cultivated  apple  is  unknown.  It  is  supposed,  however, 
that  it  had  its  beginning  in  the  wild  apple  of  Europe  (Pyrus  Malus),  but  there 
is  no  evidence  to  show  when  the  improvement  began,  nor  when  the  fruit  reached 
the  size,  colour  and  quality  of  what  is  considered  a  good  apple  to-day.  It  is 
known,  however,  that  at  the  beginning  of  the  Christian  era,  the  Romans  culti- 
vated a  few  varieties  of  apple  which  might  compare  favourably  with  some  that 
are  grown  at  the  present  time.  Although  the  apple  is  mentioned  in  Holy  Scrip- 
ture many  years  prior  to  that  period,  the  word  evidently  referred  to  another 
fruit,  or  fruits,  and  not  to  what  is  now  called  an  apple."* 

The  Romans  carried  the  apple  to  England  and  from  thence  it  spread  to  the 
New  World.  In  Canada  it  was  probably  planted  first  in  what  is  now  the 
Province  of  Quebec  early  in  the  17th  century.     The  exact  date  is  not  known. 

EXTENT  OF  THE  APPLE  INDUSTRY 

The  apple  is  the  most  important  fruit  grown  in  Ontario.  This  is  shown 
by  the  number  of  trees  planted  and  also  by  the  value  of  the  fruit  produced. 
According  to  the  census  of  1921  there  were  4,492,672  bearing  trees  and  987,115 
non-bearing  trees  in  Ontario,  or  a  total  of  5,479,787.  The  bearing  trees  yielded 
9,187,703  bushels  valued  at  $6,194,254,  a  sum  more  than  twice  that  of  all  other 
tree  fruits  combined,  and  three-fourths  that  of  the  combined  production  of  all 
kinds  of  fruit  other  than  apples. 

The  following  table  taken  from  the  census  report  for  1921  shows  the  number 
and  distribution  of  apple  trees  in  Ontario: 

^  NUMBER  OF  APPLE  TREES  IN  ONTARIO— CENSUS  REPORT  1921 

County  Bearing     Nonbearing        ,    County  Bearing      Nonbearing 

Algoma ; 8,867  4,427  Frontenac 29,331  7,696 

Brant 79,963  10,871  Glengarry 18,312  7,250 

Bruce 166,017  8,947  Grenville 33,805  14,273 

Carlton 32,661  19,898  Grey 266,607  28,295 

Dufferin 36,764  3,638  Haldimand 91,177  4,716 

Dunclas 30,670  14,207  Halibnrton 1,807  792 

Durham 186,997  62,542  Halton 125,882  35,507 

Elgin 126,559  18,079  Hastings 115,703  18,503 

Essex 71,078  24,212  Huron 276,912  27,930 

•W.  T.  Macoun,  The  Apple  in  Canada, 


County 

Kenora 

Kent 

Lambton 

Lanark 

Leeds 

Lennox    and    Add- 

ington 

Lincoln 

Manitoulin 

Middlesex 

Muskoka 

Nipissing 

Norfolk 

Northumberland  . .  . 

Ontario 

Oxford 

Parry  Sound  

Peel 


Bearing 


County 


Bearing     Nonbearing 


89,176 
207,006 

17,764 
28,986 

44,638 

98,895 

5,019 

222,289 

1,453 

347 

138,042 

344,843 

130,423 

140,207 

913 

101,064 


Nonbearing 

79                  Perth 116,286  8,404 

16,595                  Peterboro 37,041  7,905 

34,164                  Prescott 4,596  3,180 

6,254  Prince  Edward ....  235,322  27,530 

6,313                   Rainy  River 1  23 

Renfrew 10,426  7,541 

3,389                  Russell 7,193  4,990 

24,310                  Simcoe 163,846  25,300 

2,493                  Stormont 22,078  6,897 

17,934                   Sudbury 42  149 

819                   Thunder  Bay 116  61 

613                   Timiskaming 3  84 

121,890        ,           Victoria 33,821  8,384 

90,690                  Waterloo 92,055  12,176 

79,953                  Welland 99,707  9,542 

23,044                  Wellington 101,228  9,824 

1,436                   Wentworth 146,113  27,798 

42,562                   York 152,621  42,016 


These  figures  indicate  widespread  apple  plantings  over  the  Province. 
Commercial  production,  however,  is  centered  largely  in  several  fairly  well- 
defined  areas.     The  more  important  of  these  are  as  follows: 

1.  The  Georgian  Bay  District — Simcoe  and  Grey  Counties.  Collingwood, 
Meaford,  Thornbury  and  Clarksburg  are  some  of  the  well-known  producing 
centres  in  these  counties. 

2.  Lake  Huron  Counties. — Those  parts  of  the  Counties  of  Bruce,  Huron  and 
Lambton  which  border  on  the  east  shore  of  Lake  Huron  produce  large  quantities 
of  apples.  Goderich  and  Clinton  in  Huron  County,  and  Thedford  and  Forest 
in  Lambton  are  some  of  the  better  known  areas. 

3.  Lake  Erie  Counties. — Apples  are  grown  in  large  quantities  in  all  the 
counties  bordering  on  Lake  Erie.  Norfolk  County  leads,  particularly  in  young- 
orchards,  and  included  in  this  district  are  also  Essex,  Kent,  Haldimand  and 
Welland. 

4.  The  Niagara  District  and  Neighbouring  Counties  of  Wentworth,  Halton 
and  Peel  grouped  around  the  head  of  Lake  Ontario.  Ancaster,  Burlington  and 
Oakville  have  long  been  known  for  their  apple  production. 

5.  North  Shore  of  Lake  Ontario. — In  the  District  between  Toronto  and 
Belleville  is  situated  probably  the  largest  apple  producing  area  in  the  Province. 
In  number  of  bearing  trees,  Nortumberland  County  leads  other  counties  of 
the  Province  by  a  considerable  margin.  Other  heavy  producing  counties  in 
the  Lake  Ontario  District  are  York,  Ontario,  Durham,  Prince  Edward  and 
Hastings.  The  bulk  of  Ontario's  export  apples  are  grown  in  this  district, 
Bowmanville,  Oshawa,  Newcastle,  Port  Hope,  Cobourg,  Brighton  and  Trenton 
being  among  the  large  shipping  points.  The  main  plantings  in  this  District 
are  within  a  short  distance  of  the  Lake. 

6.  St.  Lawrence  River  Area. — Considerable  quantities  of  apples,  especially 
of  the  hardier  varieties,  are  grown  in  this  district. 

7.  A  District  hard  to  define,  but  which  annually  produces  a  considerable 
portion  of  Ontario's  total  crop,  is  comprised  in  those  inland  counties  of  Southern 
Ontario  included  in  the  following  group:  Brant,  Oxford,  Middlesex,  Perth, 
Waterloo  and  Wellington. 

Except  in  the  more  northerly  districts  all  the  commercially  recommended 
varieties  are  grown  to    a   greater  or  less  extent  in  the  various  districts  noted. 


Certain  districts,  however,  have  certain  preferences.  The  Georgian  Bay  dis- 
trict is  noted  for  its  Northern  Spies.  Essex  is  able  to  grow  well  such  varieties 
as  Jonathan,  Winesap  and  Grimes,  while  Norfolk  produces  largely  Baldwin, 
Fameuse,  Scarlet  Pippin,  etc.  East  of  Toronto  export  varieties  such  as  Stark, 
Ben  Davis,  Golden  Russet,  etc.,  have  had  the  preference  in  the  past.  Through- 
out the  whole  of  the  Province  the  Mcintosh  Red  holds  a  favoured  place,  though 
reaching  highest  quality  and  perfection  in  the  more  northerly  apple  districts 
such  as  the  St.  Lawrence  River  region. 

SELECTION  OF  VARIETIES 

In  selecting  varieties  there  are  several  things  to  be  taken  into  consideration. 
First,  the  adaptability  of  a  variety  to  a  section  in  regard  to  hardiness,  produc- 
tiveness and  the  degree  of  development  which  the  fruit  attains  before  the  close 
of  the  season.  For  instance,  it  is  questionable  if  the  Baldwin  should  be  planted 
east  of  Toronto,  as  the  tree  has  proved  tender  in  so  many  cases.  Again,  the 
Spy  in  many  seasons  will  not  attain  full  size  or  coloyr  in  some  of  our  counties. 
Second,  the  markets  to  which  it  is  intended  to  cater,  whether  Great  Britain, 
Europe,  United  States  or  our  home  market.  The  British  market  is  more  or  less 
stable  as  far  as  demand  and  prices  are  concerned,  but  the  altering  of  the  tariff 
by  European  countries  or  the  United  States  would  affect  the  trade  considerably. 
As  a  general  thing,  however,  all  out  markets  will  take  the  same  varieties.  Third, 
the  number  of  varieties  to  plant  and  ratio  of  each.  Do  not  plant  a  greater  number 
of  varieties  than  is  absolutely  necessary  to  take  care  of  your  markets.  Too 
many  varieties  are  a  nuisance.  They  are  harder  to  market  and  many  phases 
of  the  work  are  not  so  economically  performed  as  when  the  orchard  has  fewer 
varieties.  Plant  your  varieties  in  blocks  so  they  may  be  pruned,  sprayed  and 
harvested  with  as  little  extra  labour  as  possible.  The  only  exception  to  this 
statement  is  that  it  is  advisable  to  plant  more  than  one  variety  in  an  orchard 
so  as  to  get  a  sufficient  fertilization  of  the  bloom  to  ensure  a  good  crop  in  all 
varieties,  but  more  particularly  in  those  kinds  like  the  Spy,  which  may  be  more 
or  less  self-sterile. 

POLLINATION  AND  FRUIT  SETTING 

The  above  brings  up  a  matter  often  referred  to  but  of  which  very  little  is 
known  definitely  in  this  province,  the  question  of  pollination  of  varieties.  Is  it 
safe  to  set  out  large  blocks  of  Spy  without  other  varieties  to  provide  pollen  that 
will  ensure  liberal  setting  of  fruit? 

Chandler,  in  his  recently  published  book,  "Fruit  Growing,"  brings  together 
in  tabular  form  all  of  the  published  work  on  pollination.  Chandler  states  as 
follows:  "The  results  of  the  different  workers  suggest  that  in  a  good  many 
climates,  Baldwin,  Green  Newtown,  Grimes  Golden,  Ingram,  Keswick,  Olden- 
burg, Wealthy,  and  Yellow  Transparent  tend  to  be  self-fruitful  to  a  satisfactory 
degree.  This  may  not  mean  that  the  flowers  are  more  highly  self-compatible 
than  those  of  some  other  varieties.  It  may  mean  only  that  fruit  will  set  with  a 
smaller  number  of  seed  or  with  no  seed.  Thus,  in  years  when  the  weather  at 
blooming  time  is  unfavourable  for  pollination,  Oldenburg  generally  sets  a  good 
crop;  but  the  averages  number  of  seed  to  the  fruit  will  be  smaller  than  the  number 
in  years  when  the  weather  at  blooming  time  is  favourable.  In  the  Cornell 
University  orchard  in  1920  the  average  number  of  seeds  to  the  fruit  in  449 
Oldenburg  apples  was  6.7;  in    1921    the  average  number  was  5.0,   1,200  fruits 


being  examined;  while  in  1922  it  was  6.69,  1,326  apples  being  examined.  In 
the  springs  of  1920  and  1922  the  weather  at  blooming  time  was  more  favourable 
for  the  setting  of  fruit  than  was  that  of  1921. 

The  evidence  of  the  table  suggests  that  Ben  Davis,  Cox  Orange,  Early 
Harvest,  Esopus,  Gano,  Gravenstein,  Jonathan,  Red  Astrachan,  Red  June, 
Ribston,  Rome  Beauty,  Tompkins  King  and  Wagener  are  self-compatible  to 
a  lower  degree  than  are  the  varieties  in  the  first  group  mentioned ;  that  Fameuse, 
Mcintosh,  Northern  Spy,  Rhode  Island  Greening,  Twenty  Ounce,  Winesap, 
Winter  Banana  and  York  Imperial  are  self-compatible  only  to  a  veiy  slight 
extent,  and  that  Arkansas,  Arkansas  Black,  Lawver,  Ralls,  Shockley,  Stark, 
Stayman,  and  Williams  may  be  completely,  or  almost  completely,  self-unfruitful. 
With  the  greater  percentage  of  the  varieties  studied,  however,  the  evidence  is  far 
from  being  conclusive  even  for  one  set  of  climatic  conditions." 

In  planting  for  cross-pollination  it  is  not  necessary  to  intermingle  a  large 
number  of  varieties.  As  a  rule  it  is  only  necessary  to  plant  a  few  varieties  that 
blossom  at  about  the  same  time  and  have  these  varieties  in  blocks  of  four  to 
five  rows  each. 

Macoun,  in  Experimental  Farms  Bulletin  No.  86,  "The  Apple  in  Ontario," 
places  apples  in  groups  with  reference  to  their  blooming  season.  These  groups 
are  designated  as  early,  medium  and  late.  Amongst  those  of  importance  in 
the  early  group  are  Fameuse,  Gravenstein,  Duchess  of  Oldenburg,  Wagener,  and 
Scarlet  Pippin.  The  medium  group  contains  a  large  number  of  varieties  and 
includes  good  commercial  kinds  such  as  King,  Mcintosh,  Rhode  Island  Greening, 
Newtown  Pippin,  Rome  Beauty,  Jonathan,  Golden  Russet,  Hubbardston,  and 
Wealthy.  The  late  group  is  much  smaller  and  includes  varieties  such  as  Spy, 
Tolman,  Grimes,  Cranberry  Pippin,  and  a  few  others  of  lesser  importance. 

The  grouping  as  given  above  would  in  most  cases  produce  satisfactory 
results  in  pollination,  but  here  as  in  many  other  things  there  are  exceptions. 
For  example  the  Mcintosh  is  not  a  good  pollinator  for  the  Greening,  although 
the  Greening  seems  to  be  satisfactory  for  the  Mcintosh.  This  statement  is 
based  on  a  limited  amount  of  work  done  at  the  Horticultural  Experiment  Station 
during  the  season  of  1922  and  1923.  There  are  undoubtedly  other  cases  of  inter- 
sterility  besides  the  above  mentioned  one. 

RECOMMENDED  VARIETIES 

Owing  to  changes  in  market  requirements  and  the  introduction  of  new  kinds 
that  have  attained  popularity  very  quickly,  some  of  our  earlier  standard  varieties 
of  lower  quality  are  no  longer  in  demand  on  our  markets  and  prices  offered  are 
now  generally  below  cost  of  production. 

On  this  account,  the  following  lists  of  varieties  vary  somewhat  from  those 
recommended  fifteen  to  twenty  years  ago: 

Melba. — An  early  variety  of  the  Duchess  season,  a  seedling  of  Mcintosh 
originated  at  the  C.E.F.,  Ottawa,  hardy,  with  better  flavour  and  keeping  qualities 
than  Duchess,  good  for  all  parts  of  the  Province. 

Fameuse. — Hardy  all  over  the  Province.  Two  types  are  grown,  the  striped 
of  softer  texture  and  better  quality,  and  the  red  which  is  much  firmer  and  a 
better  keeper  and  seller. 

Mcintosh. — Hardy  and  of  very  fine  flavour.  At  the  present  time,  the  most 
popular  variety  in  our  Canadian  markets. 


Delicious. — Tree  considered  hardy  in  most  parts  of  the  Province.  One  of 
the  newer  varieties  of  promise  which  has  now  fruited  successfully  as  far  east  as 
Belleville. 

Greening. — One  of  the  best  commercial  varieties  in  all  markets.  Found 
hardy  as  far  east  as  Belleville.  Considered  most  promising  in  the  southern 
counties. 

Golden  Russet. — A  variety  recommended  largely  on  account  of  its  favour 
on  the  export  markets.  Seems  to  do  best  in  the  section  from  Newcastle  to 
Trenton,  and  parts  of  Huron  County. 

Spy. — Still  the  best  winter  variety  for  this  Province  and  in  strong  demand 
in  our  Canadian  markets. 

The  following  varieties  are  well  known  and  considerably  planted  in  Ontario, 
but  are  not  recommended  for  extensive  planting  without  consideration  of  market 
conditions. 

Astrachan. — The  first  early  red  variety,  good  only  for  local  markets  and 
in  limited  quantities,  may  be  soon  superceded  by  an  early  Mcintosh  seedling 
from  the  C.E.F.,  Ottawa. 

Duchess. — Our  earliest  good  cooking  apple,  but  over-planted  for  present 
market  requirements,  and  likely  to  be  succeeded  by  the  Melba. 

Wealthy. — One  of  the  best  early  dessert  varieties,  has  been  recommended 
as  a  filler  on  account  of  its  early  bearing  and  small  tree.  Planted  in  sufficient 
quantities  to  supply  the  markets  for  the  present  time. 

Wolf  River. — This  variety  with  Alexander  fills  a  market  for  a  large  baking 
apple  in  the  fall,  but  the  demand  for  this  type  being  limited,  it  should  not  be 
planted  very  extensively. 

Scarlet  Pippin. — A  high  class  dessert  variety,  quite  popular  in  Norfolk 
County,  but  hardy  as  far  east  as  Brockville.  Not  sufficiently  known  in  the 
markets  to  be  recommended  for  other  than  local  trade. 

Jonathan. — An  old  variety  that  has  been  extensively  planted  on  the  Western 
coast  and  is  in  favour  on  most  markets  for  its  high  colour  and  quality.  A  few 
extensive  plantings  are  now  bearing  in  Ontario  and  suggest  its  consideration  for 
at  least  the  southern  counties,  providing  it  does  not  show  the  pitting  or  break- 
down common  in  the  west. 

King. — This  good  apple  has  been  condemned  on  its  behaviour  in  our  old 
farm  orchards,  showing  weak  trees  and  light  crops.  Considerable  improvement 
in  both  tree  and  bearing  habits  is  showing  in  the  younger  orchards  and  it  is 
possible  that  this  variety  may  be  found  profitable  through  the  south  where  the 
tree  is  hardy. 

Tolman. — This  well-known  variety  is  gaining  popularity  as  a  sweet  baking 
apple  and  may  be  planted  in  limited  quantities  for  local  markets.  It  is  not 
wanted  for  our  export  markets. 

Wagner. — A  good  winter  vaiiety  that  has  been  recommended  as  a  filler 
on  account  of  its  early  bearing  and  small  tree.  The  weakness  of  the  tree  makes 
it  suitable  only  for  this  purpose. 


Baldwin. — Very  heavily  planted  in  all  parts  of  Ontario.  Has  not  proven 
hardy  in  the  eastern  and  northern  counties  and  is  sufficiently  planted  in  the 
southern  counties  to  supply  the  demand.  This  has  been  one  of  our  standard 
varieties  but  is  losing  in  popularity. 

SELECTION  OF  SITE 

If  one  is  buying  a  farm  in  order  to  plant  an  apple  orchard,  he  should  of 
course  exercise  his  judgment  so  as  to  vsecure  the  best  shipping  facilities.  Then, 
in  choosing  a  site  for  an  orchard,  choose  the  very  best  field  on  the  farm.  The 
apple  crop,  under  proper  management,  will  give  profits  much  above  any  field 
crop  grown,  and  therefore  the  orchard  deserves  the  best  treatment  possible 
in  the  selection  of  soil. 

Under  the  general  term  of  site,  the  factors  usually  considered  are:  soil, 
elevation,  and  exposure.  All  of  these  exert  some  effect  on  the  crop  and  therefcre 
should  be  given  consideration. 

SOIL 

It  is  frequently  stated  that  the  apple  will  grow  on  many  soil  types.  This 
is  of  course  quite  true,  but  it  is  also  an  accepted  fact  that  certain  soils  are  better 
adapted  for  apples  than  others. 

The  ideal  soil  for  apples  seems  to  be  a  deep  well-drained  sandy  loam  or  a 
light  clay  loam,  with  good  moisture  holding  capacity  and  a  moderately  pervious 
subsoil. 

The  condition  of  soil  with  reference  to  depth  of  top  soil,  porosity,  nature  of 
subsoil,  soil  drainage  and  moisture  holding  capacity  are  factors  of  importance. 
Very  heavy  damp  clays  or  coarse  leachy  soils  generally  are  not  satisfactory. 
The  former  are  not  suitable  because  of  difficulty  in  working,  while  the  latter  are 
harder  to  maintain  in  a  fertile  condition  and  may  lack  moisture  holding  capacity. 

For  best  results  the  surface  and  subsoil  should  have  a  depth  of  five  or  six 
feet.  Where  the  rock  surface  or  an  impervious  hardpan  are  within  a  short 
dista/ice  of  the  top  the  results  are  likely  to  be  unsatisfactory.  This  of  course 
does  not  hold  good  in  every  case,  as  there  are  certain  conditions  which  may 
favour  good  returns  under  apparently  adverse  circumstances. 

The  ideal  soil  type  previously  described  is  usually  fertile,  or  if  not  fertile  it 
may  be  restored  to  the  proper  degree  of  fertility  with  greater  ease  than  some 
of  the  less  favoured  soils.  In  years  gone  by  and  even  in  more  recent  times,  trees 
were  planted  on  poor  soils.  This  was  a  mistake,  as  orchards  so  planted  were 
necessarily  comparatively  unprofitable.  Like  any  other  tree  fruit,  apple  trees 
can  be  more  economically  grown  on  fertile  soils.  This  does  not  mean  that  apple 
trees  will  not  grow  on  all  soils  that  are  commonly  considered  poor,  as  it  has  been 
shown  that  certain  so-called  poor  soils  will  give  good  results  if  properly  managed. 

In  such  cases  there  are  features  such  as  favourable  subsoil  that  may  offset 
the  apparent  lack  of  fertility  in  the  surface  soil. 

Soil  drainage  is  also  an  important  factor  in  relation  to  tree  growth  and 
productiveness.  It  has  been  amply  demonstrated  that  poorly  drained  soils  are  Ij 
unsuited  to  the  apple  or  in  fact  to  most  other  fruits.  Fruit  trees  require  a  good 
range  for  root  development  and  this  desirable  condition  does  not  obtain  on  poorly 
drained  soils.  On  such  soils  the  root  system  is  likely  to  be  small  and  near  the 
surface  and  thus  may  be  more  susceptible  to  drouth  in  summer  or  frost  injury 
in  winter.  In  this  respect  it  has  been  observed  that  root  killing,  collar  rot,  and 
bark  splitting  are  always  worse  on  soils  lacking  in  drainage.     Wet  soils  do  not 


warm  up  in  the  spring  as  quickly  as  well  drained  soils,  and  thus  growth  early  in  the 
season  is  retarded.  Late  autumn  growth,  which  is  undesirable,  is  also  more 
likely  to  occur  on  wet  soils  because  of  the  supply  of  excess  moisture  at  a  season 
when  it  is  not  needed.  For  the  most  permanent  and  profitable  results  the  soil 
for  apples  and  other  tree  fruits  as  well  should  be  deeply  and  thoroughly  drained 
by  natural  or  artificial  means. 

ELEVATION 

The  experience  of  growers  and  the  observation  of  those  who  have  made  a 
close  study  of  the  principles  underlying  fruit  growing  indicate  that  a  site  having 
some  elevation  above  adjacent  areas  is  preferable  for  apples.  This  is  due  to 
the  fact  that  the  trees  on  elevated  areas  are  less  likely  to  be  damaged  by  late 
spring  frosts  than  are  trees  on  the  lower  levels.  Cold  air  settles  to  the  lower 
places  and  thus  the  temperature  in  a  hollow,  especially  where  pockets  occur, 
will  be  lower  than  on  the  higher  slopes  near  by.  In  some  cases  this  difference 
amounts  to  several  degrees  thus  accounting  for  frost  injury  in  low  places  while 
the  higher  areas  escape. 

In  some  parts  of  this  province  there  is  a  gradual  slope  toward  one  or  the  other 
of  the  Great  Lakes  and  then  a  sudden  drop  to  the  water  itself.  Good  examples 
of  this  are  seen  in  the  Niagara  District  on  the  south  shore  of  Lake  Ontario,  and 
in  the  counties  along  the  north  shore  of  the  same  lake.  Similar  conditions 
exist  also  in  the  counties  along  Lake  Erie  and  Lake  Huron,  particularly  on  Geor- 
gian Bay.  This  gives  good  air  drainage  and  also  favours  soil  drainage,  factors 
that  help  to  make  these  areas  well  adapted  to  apple  culture.  This  should  not 
be  taken  to  mean  that  all  the  land  in  these  areas  is  suited  to  apple  culture.  Such 
is  not  the  case.  However,  the  general  topographical  features  of  these  regions 
provide  many  good  orchard  sites. 

Good  air  drainage  is  also  a  factor  in  helping  to  control  some  of  the  diseases 
such  as  apple  scale  and  sooty  blotch,  which  attack  the  fruit  and  foliage.  These 
diseases  are  always  worse  and  are  proportionately  more  difficult  to  control  where 
there  is  a  poor  circulation  of  air  such  as  is  often  found  on  sites  of  low  elevation. 
For  the  most  efficient  results  in  spraying  as  well  as  for  frost  protection  there  should 
be  good  air  drainage.  This  desirable  condition  is  always  found  on  sites  which 
are  elevated  above  the  surrounding  areas. 

SLOPE 

A  site  with  a  gentle  slope  is  better  adapted  to  tree  fruits  than  one  that  is 
flat.  This  is  because  of  the  better  air  and  soil  drainage,  the  importance  of  which 
has  been  noted,  rather  than  to  the  effect  of  any  particular  slope  on  the  growth  of 
the  tree.  The  direction  of  the  slope  is  not  quite  so  important  as  the  slope  it- 
self, but  it  is  believed  that  a  northern  slope  is  best.  If  a  northern  slope  has  any 
merit  over  any  other  slope  it  is  probably  due  to  the  greater  immunity  to  sun  scald 
which  certain  varieties  show  in  contrast  to  the  amount  of  sun  scald  on  the  same 
varieties  grown  on  southern  slopes.  It  is  also  probable  that  the  soil  on  northern 
slopes  is  less  subject  to  drouth  than  on  southern  slopes.  On  the  other  hand 
early  varieties  are  likely  to  be  somewhat  later  in  ripening  on  northern  slopes. 
In  most  parts  of  Ontario  where  apples  are  grown  commercially,  good  results 
are  secured  from  trees  growing  on  sites  some  of  which  slope  in  one  direction, 
some  in  another,  so  that  it  is  just  possible  that  this  factor  has  been  over-empha- 
sized in  the  past.  As  previously  stated  it  is  more  important  to  have  a  slope  of 
some  kind  than  that  this  slope  should  be  in  any  special  direction. 


WINDBREAKS 

Much  has  been  said  about  windbreaks.  Nearly  every  farmer  appreciates 
the  fact  that  a  row  of  trees  around  the  farm  is  a  beautiful  asset,  and  one  which 
is  no  doubt  a  material  advantage,  but  to  plant  a  windbreak  especially  for  an 
apple  orchard  is  now  seldom  considered,  particularly  in  the  commercial  apple 
sections  of  Ontario.  The  trees,  when  they  have  obtained  their  growth,  act  more 
or  less  as  a  windbreak  for  themselves.  It  is  only  during  the  first  three  or  four 
years  that  the  young  trees  will  suffer  any  bad  effects  by  the  action  of  the  wind 
in  turning  over  the  trees.  This  can  be  obviated  by  discontinuing  the  ill-advised 
practice  of  planting  the  largest  trees  obtainable  regardless  of  age.  The  care 
taken  in  planting  the  young  trees  also  exerts  considerable  influence  in  off-setting 
the  action  of  the  wind.     This  will  be  discussed  under  the  heading  of  planting. 

For  those  growers  who  desire  a  windbreak  certain  precautions  in  planting 
should  be  observed.  The  trees,  usually  evergreens,  should  not  be  set  closely 
in  the  row  so  as  to  form  a  dense  wall  otherwise  a  still  air  space  may  be  created 
which  under  certain  conditions  would  be  worse  than  no  windbreak  at  all.  It 
is  also  advisable  to  set  the  windbreak  at  least  40  feet  from  the  apple  trees  to 
prevent  competition  with  the  nearest  row  of  trees.  The  chief  benefit  of  a  wind- 
break appears  to  be  in  checking  the  force  of  the  wind  rather  than  in  diverting 
it  upward. 

PLANTING 

Preparation  of  Soil 

Experience  has  shown  that  newly  planted  apple  trees  will  start  into  growth 
earlier  and  generally  do  much  better  where  the  soil  is  fertile  and  in  good  physical 
condition.  To  attain  this  ideal  it  may  be  necessary  to  begin  the  preparation 
of  the  soil  at  least  one  year  and  perhaps  two  years  before  the  trees  are  to  be 
planted.  An  economical  and  satisfactory  method  of  soil  preparation  is  to  grow 
a  hoe  crop  such  as  corn,  potatoes,  beans,  tomatoes,  etc.,  during  the  season  pre- 
ceding the  planting  of  the  trees.  In  cases  where  the  land  has  been  in  heavy 
sod  for  some  time  or  where  it  is  badly  infested  with  weeds  it  would  probably  be 
advisable  to  grow  the  preparatory  crops  for  two  seasons  before  planting.  The 
soil  for  these  preparatory  crops  should  be  thoroughly  enriched  by  heavy  applica- 
tions of  stable  manure  where  this  desirable  fertilizer  can  be  easily  obtained. 
Where  stable  manure  is  scarce,  green  crops  such  as  red  clover,  sweet  clover, 
vetch  or  other  suitable  crops  should  be  plowed  under  as  a  substitute.  An  appli- 
cation of  stable  manure  or  green  crops,  or  both  where  possible,  will  not  only 
supply  the  preparatory  crops  with  the  necessary  plant  food,  but  will  leave  the 
soil  in  good  physical  condition  for  subsequent  crops.  After  the  final  prepara- 
tory crop  has  been  removed  the  land  should  be  plowed  and  thoroughly  worked 
down  by  the  disc  and  harrows  before  planting  the  trees. 

Planting  Plans 

There  are  several  plans  for  setting  out  an  orchard.  These  are  known  as  the 
square,  hexagonal,  alternate  and  quincunx.  The  usual  method  is  the  square, 
whereby  the  trees  are  planted  the  same  distance  apart  each  way,  four  trees 
forming  a  square.  By  this  method  there  is  more  room  between  the  rows  for  the 
growing  of  other  crops.  The  hexagonal  plan  gives  the  greatest  number  of 
trees  per  acre  and  divides  the  air  and  soil  space  more  evenly.  The  alternate 
system  sometimes  used  has  no  particular  advantage  except  that  diagonally  the 
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trees  are  farther  apart.  The  disadvantage  is  that  on  a  given  rectangular  area 
fewer  trees  can  be  planted,  every  other  row  lacking  one  tree  (see  figure).  The 
quincunx  sustem  is  the  same  as  the  square,  except  that  a  tree  is  planted  in  the 
centre  of  each  square.  This  system  is  used  more  often  for  the  planting  of  fillers 
in  the  centres  of  the  squares.  The  square  plan  is  the  most  common.  It  might 
be  more  correct  to  call  it  the  rectangular  system  from  the  fact  that  many  planters 
set  their  trees  farther  apart  one  way  than  the  other. 


Number  of  Trees  per  Acre  Planted  under  Two  Systems  of  Planting 


Distance  apart  each  way. 

Number  of  trees. 

Rectangular. 

Hexagonal. 

20  feet 

108 
70 
48 
40 

35 

27 

124 

25   "  : 

80 

32    " 

55 

33    " 

46 

35    "  

40 

40    "       

31 

Distance  Between  Rows  in  Hexagonal  Plan 


Distance  between  trees. 

Approximate  distance  between  rows. 

20  feet 

17  feet  4  inches. 

25     " 

21     "     8 

30     "   

26     " 

33     " 

28     "     7 

35     "    

30     "     4 

40     " 

34     "     8 

If  the  square  plan  is  adopted,  a  base  line  should  be  located  at  one  end  of  the 
field  and  the  pegs  put  in  at  the  desired  distance.  If  the  field  is  not  too  large,  it 
would  be  well  to  stake  out  a  line  at  the  other  end  also.  A  wire  may  then  be 
stretched  between  these  two  lines  to  find  the  positions  for  the  trees.  Secure  a 
No.  10  gauge  galvanized  iron  wire  and  solder  or  otherwise  fasten  washers  to  this 
wire  at  sam^  distance  apart  as  the  trees  are  to  stand  in  the  row;  then,  with  a  man 
on  each  side,  dig  the  hole  under  the  washer,  leaning  the  trunk  of  the  tree  against 
it.  Some  growers  prefer  to  place  stakes  at  each  point  on  the  wire,  and  having 
marked  out  the  field  afterwards  use  the  planting  board  when  setting  the  trees. 
Be  sure  to  have  the  base  lines  correct,  and  to  make  the  wire  lie  evenly  and  as 
straight  as  possible.  If  this  is  done,  very  little  trouble  will  be  experienced  in 
getting  good  lines. 

In  staking  out  for  the  hexagonal  plan,  after  the  first  row  has  been  staked  at 
the  desired  distance,  the  position  of  trees  in  the  second  row,  and  also  the  distance 
apart  of  that  and  the  following  rows,  may  easily  be  ascertained  by  taking  two 
pieces  of  wire,  fasten  one  end  of  each  wire  to  a  23/^-inch  iron  ring  and  to  each  of 
the  two  loose  ends  fasten  another  ring.  When  stretched  out  these  rings 
should  measure  from  centre  to  centre  the  same  distance  that  your  trees  are  to 
be  planted  apart.  Then  by  placing  one  ring  over  the  first  stake  and  another 
over  the  second  stake  and  pulling  the  wires  taught  and  placing  a  stake  through 
the  third  ring  you  will  have  the  position  of  the  first  tree  in  the  second  row.     By 
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changing  the  rings  to  second  and  third  stakes  the  position  of  the  second  tree  is 
located,  and  so  on  until  the  entire  orchard  is  planted. 

The  field  should  be  partly  or  wholly  staked  before  planting  is  commenced. 
If  this  is  done,  it  will  be  found  a  much  easier  matter  to  get  the  lines  straight. 
Some  orchardists  do  not  take  the   trouble   to  line  out   their  trees  in  exact'  and 
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Planting  systems  for  the  apple  orchard. 

straight  lines.  This  is  to  be  regretted,  however,  for  as  crooked  lines  in  plowing 
are  unmistakable  signs  of  slipshod  farming,  crooked  lines  in  an  orchard  are  still 
more  unmistakable  signs  of  rather  a  careless  fruit  grower.  A  planting  board  is 
necessary  in  order  to  get  the  trees  in  the  exact  position  of  the  stakes.  This  board 
is  inexpensive  and  easily  made. 
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Distance  Apart  to  Plant 

The  distance  apart  must  be  determined  wholly  by  the  final  development  of 
the  variety.  Soil,  climate  and  pruning  all  bear  some  relation  to  it,  but  to  the 
general  orchardist  this  relation  is  so  small  that  it  is  unnecessary  to  take  these 
points  into  consideration.  The  question  to  ask  oneself  in  deciding  the  distance 
is:  "What  is  the  habit  of  growth  of  the  variety  or  varieties  that  I  want  to  grow?" 
and  "How  large  do  the  trees  get  when  they  reach  maturity?"  Give  a  tree  plenty 
of  room;  it  will  always  utilize  it;  but  at  the  same  time  be  ecomonical  with  your 
ground.  Forty  feet  both  ways  is  not  too  much  for  our  strong-growing  standards 
in  the  best  apple  districts.  Even  in  the  northern  and  extreme  eastern  sections 
thirty-five  feet  should  be  allowed. 

The  following  varieties  might  be  taken  as  strong-growing  varieties  in  the 
better  apple  sections:  Astrachan,  Baldwin,  Cranberry,  Fameuse,  Golden  Russet, 
Gravenstein,  Greening,  King,  Mcintosh,  and  Spy.  Trees  of  more  medium 
growth  are:  Alexander,  Ben  Davis,  Blenheim,  Hubbardston,  Ribston^  and  Stark, 
while  the  following  are  smaller  in  habit  of  growth:  Dutchess,  Wagener,  Wealthy 
and  the  various  varieties  of  crab  apples. 

Use  of  Fillers 

A  great  many  discussions  have  taken  place  on  the  question  of  interplanting 
in  order  to  utilize  space  and  procure  a  paying  crop  of  fruit  from  early-maturing 
varieties  while  the  late-maturing  or  standard  varieties  are  developing.  There 
is  a  question  now  whether  interplanting  is  the  most  profitable  and  proper  thing  to 
do.  One  great  objection  to  interplanting  with  fillers  is  that  the  grower,  in  many 
cases,  does  not  remove  the  fillers  until  they  have  done  much  damage,  and  in 
most  cases  this  neglect  is  due  to  the  fruit  grower's  disinclination  to  remove  these 
trees  before  they  have  produced  a  profitable  crop.  The  grower  ought  to  perceive 
that  his  object  is  to  produce  a  profitable  permanent  orchard. 

There  are  two  methods  of  interplanting:  One  being  with  varieties  of  tender 
fruits,  such  as  peaches,  pears,  plums,  cherries,  and  small  fruits;  the  other  with 
early-maturing  and  small  growing  varieties  of  apples.  Generally  speaking  it  is 
better  to  interplant  apples  with  apples,  or  with  small  fruits,  etc.  When  inter- 
planted  with  peaches  or  other  tree  fruits,  the  spraying  programme  and  also  other 
orchard  operations  become  very  involved  and  unnecessarily  expensive. 

Interplanting  is  not  desirable  unless  the  distance  is  40  x  40  for  the  per- 
manent trees,  in  which  case  the  fillers  should  be  planted  one  way  between  the 
permanent  trees,  leaving  the  trees  20  x  40  or  in  the  centre  of  the  square  formed 
by  the  permanent  trees,  which  would  be  the  quincunx  plan  with  the  trees  40  x  2S.3. 

Ordering  Trees 

Having  decided  upon  the  varieties  it  is  intended  to  plant  and  the  cjuanlity 
necessarv,  the  next  step  is  to  order  the  best  trees  possible.  To  do  this  it  is 
advisable  to  write  direct  to  the  nurseryman,  sending  the  list  and  number  of  each 
variety,  describing  the  kind  of  stock  required,  and  asking  for  prices.  This  should 
be  done  as  early  as  possible.  Do  not  wait  until  the  spring.  Orders  are  filled 
in  the  order  in  which  they  are  receixed,  and  generally  the  first  .scr\  cd  gets  the  best 
stock.  Buy  direct  from  nurserymen,  or  througli  your  association.  Do  not  let 
nurserymen  sul)stitute  any  variety  in  your  order.  Above  all,  deal  with  reliable, 
well-established  firms,  and  do  not  hesitate  to  pay  a  good  price  for  good  trees. 
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Age  and  Kind  of  Tree  to  Plant 

The  most  common  fault  is  that  the  biggest  trees  are  usually  planted.  Trees 
more  than  two  years  of  age  have  established  themselves  in  the  nursery,  large 
roots  and  tops  have  formed,  the  latter  pruned  successively  for  several  years  with 
no  thought  given  to  the  ultimate  form  of  the  tree  or  what  the  purchaser  may 
require.  It  can  readily  be  seen  that  such  trees  will  suffer  severely  in  transplant- 
ing. Therefore,  it  is  best  to  plant  one  or  two-year-old  trees.  In  the  progressive 
apple  growing  sections  in  British  Columbia,  Washington  and  Oregon,  the  planting 
of  one-year-old  trees  is  strongly  recommended  and  generally  followed.  The 
reasons  given  are  that  they  are  cheaper,  cost  less  to  ship,  a  greater  proportion 
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A  good  type  of  1-year 
planted  apple  tree. 


Two-year  trees  unpruned. 


of  them  live,  and  an  ideal  top  can  be  secured.  These  reasons  are  very  plausible, 
and  where  it  is  difficult  to  get  low  and  properly-headed  two-year-old  trees  it  is 
certainly  advisable  to  plant  one-year-olds.  When  the  trees  are  delivered  it  is 
of  the  utmost  importance  that  they  be  carefully  protected  from  exposure  to  the 
drying  effects  of  wind  and  sun.  Select  a  sheltered  spot,  remove  the  trees  care- 
fully from  the  cases,  heel  them  in,  covering  the  roots  with  plenty  of  moist  earth. 
Do  not  lay  out  any  more  trees  than  are  necessary  to  keep  the  planters  supplied. 
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Fall  or  Spring  Planting 

In  the  colder  section  of  the  Province  spring  planting  is  undoubtedly  the  best, 
but  in  sections  where  the  climate  will  permit  fall  planting,  and  where  a  large 
orchard  is  to  be  set  out,  considerable  time  can  be  saved  by  planting  in  the  fall ; 
but  be  sure  that  the  trees  are  fully  matured  when  dug  in  the  nursery.  Where 
the  trees  are  immature,  or  the  land  poorly  drained,  serious  damage  may  result 
during  the  winter. 

Planting  the  Tree 

In  order  to  get  the  trees  in  straight  rows  it  is  advisable  to  use  a  planting 
board.  A  planting  board  is  simply  a  strip  of  lumber  about  5  to  6  feet  long,  6 
inches  wide  and  J^  inches  thick.  This  board  is  notched  in  the  centre  and  inch 
holes  bored  at  each  end  to  receive  the  pegs.  Before  starting  to  dig,  the  planting 
board  is  placed  crosswise  of  the  row  with  the  stake  marking  the  position  of  the 
tree  in  the  centre  notch.  Small  stakes  are  then  driven  in  the  ground  through 
the  end  holes  and  the  board  taken  up  and  laid  to  one  side.  The  hole  should  be 
wide  enough  to  accommodate  the  main  part  of  the  root  system  without  crowding 
and  deep  enough  to  permit  the  tree  being  planted  at  least  2  inches  deeper  than 
it  stood  in  the  nursery  row.  In  digging  the  hole  the  surface  soil  should  be  placed 
to  one  side  in  a  separate  pile  and  the  subsoil  in  another. 

Before  planting  the  tree,  some  attention  is  usually  necessary  in  the  matter 
of  root  pruning.  Long  slender  roots  should  be  cut  back  to  conform  with  those 
of  the  main  root  system  and  all  broken  or  bruised  roots  trimmed  back  to  the 
uninjured  living  tissue. 

When  ready  to  plant,  replace  the  planting  board  and  set  the  tree  in  the  hole 
so  that  the  trunk  is  in  the  centre  notch.  The  roots  should  be  spread  out  evenly 
and  not  allowed  to  bunch  as  is  sometimes  done  by  careless  planters.  Fine  sur- 
face soil  should  then  be  sifted  in  around  the  roots  until  the  roots  have  been  cov- 
ered. When  the  hole  has  been  partially  filled  move  the  tree  up  and  down  slightly 
and  quickly  several  times  for  the  purpose  of  settling  the  soil  around  the  roots. 
After  this  has  been  done,  and  as  filling  in  progresses,  the  soil  should  be  very  firmly 
packed  with  the  heel  or  a  tamp.  The  packing  of  the  soil  around  the  roots  is 
very  important  as  it  has  been  definitely  proven  that  a  larger  percentage  of  the 
trees  will  grow  when  the  soil  is  well  firmed. 

A  great  many  of  our  orchards  suffer  severely  from  the  trees  leaning  away 

'  from  the  direction  of  the  prevailing  winds.     A  great  deal  of  this  is  due  to  the 

fact  that  they  were  carelessly  planted.     Set  the  young  trees  sloping  considerably 

towards  the  west,  or  northwest,  from  which  comes  our  strongest  winds;  in  time 

they  will  straighten  up. 

Pruning  the  top  may  be  done  before  or  after  planting.  In  the  case  of  apples 
it  is  prefereable  to  do  it  afterwards,  as  the  opportunity  for  discriminating  in 
the  final  selection  of  a  permanent  head  is  greater.  The  pruning  question  is 
dealt  with  in  detail  in  later  pages  of  the  bulletin. 

PROPAGATION  OF  APPLE  TREES 

Before  leaving  the  subject  of  planting,  and  nursery  stock  generally,  a  word 
or  two  should  be  added  concerning  the  usual  methods  of  propagating  nursery 
stock.  In  Canada,  apple  trees  are  propagated  by  budding  or  grafting  on  to 
suitable  stocks.  The  stocks  most  commonly  used  are  the  so-called  French  crab 
seedlings.  The  term  crab  is  a  misnomer  as  the  seedling  trees  are  not  true  crabs 
as  understood  in  this  country,  but  are  produced  from  the  seed  of  cider  apples  in 
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France.  American  grown  seedlings  of  hardy  varieties  are  also  used  to  a  limited 
extent  as  stocks.  The  great  majority  of  apple  stocks  used  in  Ontario  are  of 
French  origin  as  these  stocks  are  usually  cheaper  than  the  stocks  grown  in  the 
United  States. 

In  cases  where  it  is  desirable  to  propagate  by  budding,  the  stock  seedling 
trees  are  planted  in  the  nursery  row  in  the  spring  and  grown  there  until  late 
July  or  early  August.  The  trees  are  then  budded  by  the  Shield  Bud  method 
at  a  point  2  inches  above  the  ground.  A  large  percentage  of  the  buds  inserted 
at  this  time  usually  take,  but  remain  dormant  until  the  following  spring.  Early 
in  the  spring  the  budded  trees  are  cut  back  to  a  point  a  short  distance  above  the 
bud.  The  bud  usually  makes  a  good  growth  during  the  first  season  and  in  many 
cases  is  considered  large  enough  to  be  dug  up  and  sold  after  one  season's  growth. 

If  the  nurseryman  decides  to  propagate  his  trees  by  grafting  he  uses  seedling 
stocks  or  roots  of  one  year's  growth.  The  roots  are  cut  into  sections  about 
3  inches  long  and  the  scion  varieties  grafted  on  to  these  stocks  by  the  Whip 
method.  This  work  is  done  indoors  during  January  or  February  and  the  grafts 
set  away  in  damp  sand  or  sphagnum  moss  until  spring.  In  the  spring  the  grafts 
are  planted  in  the  nursery  row  where  they  are  grown  either  for  one  or  two  years 
as  desired,  before  selling. 

Some  nurserymen  use  whole  root  grafts  instead  of  piece  roots.  This  adds 
to  the  expense  and  when  it  is  considered  that  the  results  are  but  little  better  than 
with  piece  root  grafts,  there  seems  little  to  justify  this  practice. 

With  reference  to  the  technique  of  grafting  by  the  Whip  method,  it  has  been 
found  that  better  results  are  secured  when  the  scion  is  cut  so  that  the  topmost 
bud  is  on  the  side  where  the  best  contact  is  made  between  stock  and  scion. 
W^hen  grafts  are  made  in  this  manner  it  is  easier  to  get  a  good  stand  and  more- 
over the  growth  from  the  top  bud  is  likely  to  be  greater  than  if  the  bud  were 
located  on  any  of  the  other  three  sides,  particularly  on  the  side  where  there  is 
little  cambium  contact. 

SYSTEMS  OF  ORCHARD  SOIL  MANAGEMENT 

There  are  various  systems  of  orchard  soil  management  followed  by  growers' 
in  this  province.     Each  one  of  these  systems  has  some  advantages,  and  likewise 
some  disadvantages.  A  brief  outline  of  these  methods  is  therefore  given  so  that 
the  grower  may  choose  the  method  that  seems  best  adapted  to  his  particular 
needs. 

Intercropping 

This  method  is  widely  used  during  the  period  between  the  planting  of 
the  trees  and  the  time  when  the  orchard  reaches  a  profitable  bearing  age.  Inter- 
crops should  be  chosen  with  a  view  to  their  marketability  and  also  in  relation  to 
their  effect  on  the  trees.  Crops  which  require  early  summer  cultivation,  such  as 
peas,  beans,  tomatoes,  early  potatoes  are  suitable  for  this  purpose  and  usually 
command  a  fair  price  on  the  market.  In  any  system  of  intercropping  it  is 
not  considered  good  practice  to  grow  one  class  of  crop  continuously  on  the  same 
piece  of  land  and  therefore  other  crops  such  as  clover  or  cereals  may  be  grown 
for  a  change.  The  preference  should  be  given,  however,  to  those  crops  that  re- 
quire early  summer  cultivation  as  this  cultivation  is  most  beneficial  to  the  trees. 
In  the  growing  of  intercrops,  special  care  should  be  taken  to  avoid  undue  com- 
petition of  the  intercrops  with  the  trees.  This  can  be  done  by  leaving  a  crop- 
free  area  around  each  tree  and  gradually  enlarging  this  area  as  the  trees  increase 
in  size. 
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In  some  sections  bush  fruits  are  grown  as  intercrops.  However,  these 
should  not  be  grown  except  where  land  is  high  priced  and  it  is  necessary  to  get 
the  maximum  return  from  the  soil.  Their  use  as  an  intercrop  is  quite  different 
from  their  use  in  place  of  filler  trees,  as  previously  discussed. 

After  the  trees  reach  a  profitable  bearing  age,  the  growing  of  intercrops 
is  usually  discontinued  and  the  orchard  soil  devoted  entirely  to  the  growing 
of  apples. 

Tillage  and  Cover  Crops 

This  method  consists  of  clean  cultivation  during  the  early  part  of  the 
summer,  followed  by  the  sowing  of  a  cover  crop.  It  is  used  more  widely  than 
any  other  system  and  is  probably  the  best  general  method  to  follow  except  on 
steep  hillsides  or  in  irrigated  sections. 

Clean  cultivation  during  the  spring  and  early  summer  has  many  beneficial 
effects.  These  good  effects  are  of  course  well  known  to  the  experienced  fruit 
grower,  but  probably  not  so  well  known  to  the  beginner.  The  following  are  some 
of  the  more  important  effects  of  spring  and  early  summer  cultivation : 

(1)  Warms  and  dries  the  soil  in  early  spring. 

(2)  Supplies  air  to  the  soil  and  thus  favours  the  activities  of  those  micro- 
organisms that  help  to  convert  organic  matter  into  plant  food. 

(3)  Destroys  weeds  or  grass  which  robs  the  trees  of  food  and  moisture. 
It  also  saves  the  moisture  by  preventing  evaporation  through  capillary  action 
of  the  soil  particles. 

(4)  Breaks  up  the  breeding  places  of  some  insects  and  thus  helps  to  hold  them 
in  check.  It  also  tends  to  reduce  plant  diseases  through  burying  infected  leaves, 
fruit,  etc. 

(5)  Helps  to  prevent  injuries  by  mice  and  rabbits. 

In  this  method  the  soil  is  plowed  in  the  late  autumn  or  early  spring.  If 
plowing  is  done  in  the  autumn  the  soil  should  be  plowed  toward  the  trees  and  not 
away.  Plowing  the  soil  away  from  the  trees  in  the  fall  exposes  the  crown  and 
roots  and  may  predispose  the  trees  to  collar  rot  or  root  killing.  Where  biennial 
cover  crops  such  as  sweet  clover,  red  clover,  vetch,  and  rye  and  vetch  are  grown, 
it  will  of  course  be  necessary  to  plow  later  in  the  spring,  as  these  crops  make  their 
best  growth  in  the  spring.  The  time  for  turning  under  these  cover  crops  will 
vary  with  seasonal  conditions,  soil  and  locality.  Generally  it  will  range  from 
May  15th  to  30th. 

After  the  soil  has  been  plowed  it  should  be  cultivated  at  intervals  of  a  week 
until  about  the  middle  of  July.  After  this  date  it  is  usually  considered  desirable 
to  discontinue  cultivation  and  sow  a  cover  crop.  The  subject  of  cover  crops 
is  dealt  with  in  detail  under  a  separate  heading. 

In  the  colder  sections  of  the  Province  the  usual  cultivation  and  cover 
cropping  programme  as  outlined  above  may  have  to  be  modified.  The  following 
is  a  short  description  of  cultural  methods  as  recommended  by  Harold  Jones, 
Maitland,  for  the  St.  Lawrence  and  Ottawa  Valleys,  and  is  applicable  to  other 
northern  sections  as  well: 

"Actual  results  hav^e  proved  that  it  pays  to  cultivate  our  orchards,  but  the 
heavy  losses  we  sustained  some  years  ago,  brought  out  the  problem  that  now 
confronts  us  in  how  far  dare  we  go  in  this  matter  of  cultivation  and  save  our 
trees  from  winter  injury  in  the  colder  sections  of  Ontario. 

"Since  1904  I  ha\'e  been  preaching  a  modified  system  of  cultivation  in  my 
orchards  that  is  giving  very  satisfactory  results  in  well  ripened  wood  and  well 
coloured  fruit  of  large  size. 
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"To  outline  this  system,  I  may  say  that  instead  of  continuing  clean  cultiva- 
tion until  the  middle  of  July  or  the  first  of  August,  as  formerly,  I  plow  as  early 
in  the  spring  as  possible,  and  about  the  20th  or  25th  of  May  I  harrow  the  ground 
level  and  sow  to  some  cover  crop,  either  red  clover  or  oats,  as  I  find  the  fertility 
and  the  condition  of  the  soil  warrants.  This  leaves  the  ground  in  a  level  condi- 
tion for  the  mower,  which  is  used  at  intervals  during  the  summer  to  check  any 
weeds  or  tufts  of  grass  that  are  bound  to  appear  during  the  season.  The  last 
cutting  is  made  just  before  picking.  If  oats  are  clipped  during  the  summer 
in  this  way  they  will  remain  quite  green  until  fall. 

"I  find  this  system  gives  mean  early  vigorous  growth,  both  in  the  wood  and 
fruit  buds,  and  the  cover  crop  sown  in  this  way  does  not  draw  any  appreciable 
amount  of  water  from  the  soil  until  the  latter  half  of  the  summer. 


Double  cutaway  disc  which  breaks  up  the  soil  nearly  as  effectively  as  the  plow. 

"When  cutting,  allow  the  material  to  lie  where  it  falls,  as  it  all  aids  in 
supplying  humus  for  the  year  following,  and  retards  evaporation  by  wind  and  sun 
during  hot,  dry  periods.  We  have  got  a  much  shorter  growing  and  ripening 
season  than  our  neighbours  to  the  west  of  us,  and  I  find  the  system  outlined 
above  will  give  the  early,  vigorous  growth  that  is  necessary,  followed  by  condi- 
tions very  similar  to  sod  during  tfie  ripening  season. 

"Fertilizing  with  barnyard  manure  every  two  or  three  years  spread  at  the 
rate  of  ten  to  twelve  loads  to  the  acre  during  the  late  fall  or  winter,  with  an 
annual  spring  application  of  about  100  lbs.  muriate  of  potash,  keeps  the  soil  up 
to  a  high  standard  of  fertility  and  also  in  a  good  mechanical  condition." 


Sod    Culture 

In  this  system  the  orchard  is  kept  under  grass  or  a  mixture  of  grass  and 
clover.  The  annual  growth  is  cut  and  allowed  to  lie  where  it  falls  or  is  mulched 
around  the  trees.  Some  orchardists  remove  a  portion  of  the  grass  as  hay  but 
the  best  results  are  secured  where  the  grass  is  used  as  a  mulch  around  the  tree. 


I 


17 


Sod  culture  helps  to  secure  high  colour  of  fruit  and  lessons  operating  costs. 
Possibly  its  chief  advantage  is  in  hilly  sections  where  it  is  difficult  to  practice 
clean  cultivation  or  where  erosion  is  likely  to  occur.  The  disadvantages  of  this 
method  as  it  is  usually  practiced  are  a  reduction  in  tree  growth  and  yield  of 
fruit.  Also  the  grass  affords  a  harbour  for  mice  and  insects.  If  vSod  culture 
means  sod  neglect,  as  it  often  does,  then  it  cannot  be  recommended,  even  for 
trial.  However,  if  the  sod  orchard  is  mulched,  manured,  and  otherwise  well- 
caied  for,  the  use  of  sod  may  well  have  a  place  in  our  orchard  management 
systems.     The  cared-for  sod  is  discussed  in  the  following  paragraph. 

Sod  Mulch  and  Manure 

This  method  has  given  excellent  results  in  some  orchards  in  Ontario  and, 
next  to  clean  cultivation  and  cover  crops,  is  one  of  the  best  methods  in  use. 
In  this  method  the  orchard  is  kept  continuously  under  grass  or  clove'r,  which 
is  cut  at  intervals  during  the  summer  and  placed  under  the  trees  as  a  mulch.  A 
heavy  coating  of  stable  manure  is  also  applied  over  the  ground  and  under  the 
trees  as  a  supplement  to  the  grass  mulch.  The  manure  may  be  applied  in  the 
winter  or  spring,  but  the  best  results  are  obtained  when  applied  in  the  spring. 


A  combination  of  clean  culture  and  sod. 


Orchards  in  which  this  method  has  been  used  are  giving  good  results  in  tree 
growth  and  yield  of  fruit,  and  the  quality  of  fruit  seems  to  be  very  good.  This 
method,  and  in  fact  all  other  methods  in  which  the  soil  space  is  devoted  either 
entirely  or  partly  to  sod,  demands  more  than  ordinary  care  in  spraying  to  control 
certain  kinds  of  insects  which  are  often  abundant  where  clean  cultivation  is  not 
practiced.  The  essentials  are  (1)  That  the  cut  material  must  be  sufficient  to 
provide  a  thick  mulch  around  the  trees  so  that  there  will  be  little  or  no  growth 
of  weeds  or  grass  as  far  as  the  spread  of  the  branches.  (2)  Adequate  soil  feeding 
with  both  manure  and  commercial  fertilizers. 
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Sod  Strip 

The  sod  strip  method  is  used  to  a  limited  extent  in  Ontario  for  apples,  and 
to  a  greater  extent  for  pears.  In  this  method  a  strip  of  sod  6  to  8  feet  wide  is 
left  on  each  side  of  the  tree  row,  while  the  space  between  the  sod  strips  is  culti- 
vated. The  points  in  favour  of  the  sod  strip  and  sod  square  are  convenience 
in  cultivation  and  a  combination  of  the  benefits  of  clean  cultivation  and  sod 
culture.  As  in  sod  culture  one  disadvantage  is  that  mice  are  likely  to  harbour 
in  the  grass  and  may  do  some  damage  to  the  trees.  Another  disadvantage  is 
that  insects  may  be  more  difficult  to  control  where  this  method  is  used. 

Sod  Square 

This  method  consists  in  leaving  a  square  of  permanent  sod  around  each 
tree  and  in  following  tillage  and  cover  cropping  on  the  remaindelr  of  the  orchard 
space.  Those  who  follow  this  method  usually  make  a  practice  of  plowing 
crosswise  in  alternate  years,  thus  leaving  the  tree  in  a  square  of  sod.  The 
points  for  and  against  this  method  are  the  same  as  in  the  sod  strip. 

Alternate  Sod  Strip 

This  is  a  variation  of  the  ordinary  Sod  Strip  Method.  Every  other  land 
is  left  in  sod,  preferably  clover,  for  a  full  season,  while  the  remaining  lands  are 
clean,  cultivated  in  the  ordinary  way.  The  following  season,  the  lands  are 
reversed,  the  sod  being  ploughed  down  and  kept  clean,  while  the  clover  cover 
crop  on  the  past  season's  clean  cultivation  lands  is  allowed  to  grow.  It  should 
be  mowed  of  course  two  or  three  times  during  the  season,  the  cut  material 
being  allowed  to  lie  where  it  falls. 

This  method  is  less  costly  than  complete  clean  cultivation  and  cover  crop- 
ping, and  is  an  economical  method  of  supplying  the  soil  with  humus-forming 
material  and  with  nitrogen. 

Where  this  method  is  in  use  the  trees  are  making  a  good  growth  and  are 
bearing  heavy  crops  of  fruit.  The  alternate  strip  method  has  been  used  at  the 
Horticultural  Experiment  Station  at  Vineland  for  several  years,  with  very 
good  results,  and  is  recommended  for  trial  in  commercial  orchards.  This 
method  has  been  used  in  Nova  Scotia  where  it  is  known  as  the  Johnson  Method. 

PREVENTION  OF  GIRDLING  - 

Where  any  system  of  sod  culture  is  followed,  trunk  girdling,  particularly 
from  mice,  is  likely  to  prove  a  problem. 

The  old  saying  that  prevention  is  better  than  cure  is  especially  applicable 
to  the  girdling  of  fruit  trees.  All  the  injury  usually  done  by  mice  and  most  of 
that  done  by  rabbits  may  be  more  easily  prevented  than  repaired.  ^ 

For  this  purpose  galvanized  wire  screen  of  34  inch  mesh  makes  an  effective 
protection.     This  material  may  be  purchased  in  squares  ready  for  application 
or  it  may  be  obtained  in  rolls  and  cut  into  suitable  dimensions.     Pieces  18  inches 
by  18  inches  are  considered  large  enough  for  most  trees.     When  ready  to  apply 
the  wire,  take  the  sheet  and  roll  tightly  around  a  2-inch  pipe  or  other  roller.   , 
Withdraw  the  pipe  and  unloosen  the  roll  enough  to  allow  it  to  loosely  encircle  the   : 
trunk,  takmg  care  to  set  the  lower  end  about  an  inch  in  the  soil.     Wire  screen    ( 
protectors  are  more  costly  than  tar  paper  or  heavy  building  paper,  but  are  much   ' 
more  effective  and  durable  and  as  one  application  is  usually  enough  are  really 
cheaper  in  the  long  run. 
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Some  protection  may  also  be  secured  by  cutting  off  small  branches  in  the 
late  autumn  and  scattering  these  on  the  ground  throughout  the  orchard  as  a 
food  supply  for  the  mice  in  the  winter. 

Poisoned  baits  may  be  used  effectively  if  care  is  taken  in  distributing  the 
materials.  The  following  is  a  good  formulae:  Strychnine,  Y2  ounce;  boiling 
water  one  pint;  syrup,  one  pint.  Boil  together  for  a  few  minutes  and  stir  thor- 
oughly. Sprinkle  this  solution  on  oatmeal,  taking  care  to  thoroughly  moisten 
the  meal.  Scatter  the  meal  in  teaspoon  lots  around  the  orchard  under  grass, 
weeds,  boards,  brush  or  place  in  small  drain  tiles.  If  distributed  in  this  manner 
the  mice  will  likely  get  the  poison,  while  the  birds  will  not  be  destroyed. 

Where  trees  are  not  protected  by  wire  screens,  tramping  the  snow  around 
the  base  of  the  trees  in  winter  is  a  good  practice. 

Hawks  and  owls  which  have  not  developed  poultry  stealing  habits  should 
be  protected  as  they  destroy  large  numbers  of  mice. 

A  repellent  wash  made  of  lime-sulphur  has  been  recommended,  but  this 
has  not  always  had  the  desired  effect.  It  may  serve  as  a  repellent  for  mice 
but  it  does  not  keep  rabbits  away.  In  a  young  orchard  near  Aylmer  which 
had  been  treated  with  this  wash,  more  than  150  trees  were  so  severely  injured 
by  rabbits  that  they  had  to  be  cut  off  at  the  ground  and  regrafted  on  the  stump 
or  replaced  by  other  trees. 

Clean  cultivation  is  another  important  factor  in  preventing  girdling,  but 
even  this  is  not  wholly  effective  when  adjoining  areas  are  kept  in  long  grass. 
Because  of  this  it  is  good  practice  to  use  tree  protectors  of  some  kind. 

If  injury  has  occurred,  bridge  grafting  will  need  to  be  resorted  to.  The 
reader  is  referred  to  Bulletin  324  on  grafting  fruit  trees  for  full  directions. 

COVER  CROPS 

Cover  crops,  like  cultivation,  exert  many  beneficial  effects,  the  chief  of 
which  are  noted  below: 

(1)  Check  late  growth  and  thus  help  to  prevent  winter  injury. 

(2)  Help  to  catch  snow^  and  indirectly  serve  to  prevent  deep  freezing  and 
root  injury. 

(3)  Add  humus  forming  material  to  the  soil  and  thus  help  to  keep  the  soil 
in  good  physical  condition. 

(4)  Where  leguminous  crops  are  used,  nitrogen  is  added  to  the  soil  in  one 
of  the  cheapest  forms. 

(5)  Prevent  erosion  on  uneven  surfaces. 

(6)  Catch  and  hold  soluble  plant  food. 

Classes  of  Cover  Crops. — Cover  crops  are  generally  classified  as  leguminous 
and  non-leguminous.  The  leguminous  group  includes  red  clover,  sweet  clover, 
hairy  vetch,  cow  peas,  soy  beans  and  horse  beans.  Of  these,  sweet  clover, 
mammoth  red  clover  and  hairy  vetch  are  the  most  widely  used  and  probabh- 
the  best.  Sweet  clover  has  given  very  good  satisfaction  and  is  now  quite  exter- 
sively  grown.  The  seed  can  generally  be  purchased  at  a  low  cost,  and  a  good 
germination  is  usually  secured.  It  comes  on  early  in  the  spring  and  makes  a 
good  growth  before  most  other  plants,  thus  permitting  of  plowing  in  before  warm , 
dry  weather  comes.  The  roots  are  large  and  penetrate  deeply  into  the  so  1, 
keeping  it  open  and  friable. 

In  the  non-leguminous  class  there  are  oats,  rye,  buckwheat,  Jai)aneso  millet, 
turnips  and  rap^'.  These  crops  are  well  known  and  have  been  widely  used  as 
cover  crops,  and  hence  do  not  need  more  than  a  passing  reference. 
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In  the  above  list  oats  and  millet  have  given  very  good  results.  Both  of 
these  crops  make  a  fairly  rank  growth  and  furnish  a  lot  of  organic  matter  which 
can  be  turned  under  in  the  fall  if  desired.  They  are  also  killed  by  the  first  heavy 
frost  and  therefore  do  not  take  moisture  from  the  trees  late  in  the  season. 

Buckwheat  is  also  a  useful  crop  to  sow,  especially  on  heavy  soils  as  a  nurse 
crop  for  sweet  clover.  When  sown  as  a  nurse  crop,  it  should  be  allowed  to  come 
into  bloom  and  then  cut  and  left  on  the  ground  as  a  mulch. 

Amount  of  Seed  to  Sow. 

Leguminous:  Amount  per  Acre 

Sweet  Clover 12-15  lbs. 

Red  Clover 10-12  lbs. 

Hairy  Vetch 1   bus. 

Cow  Peas 1 1^  bus. 

Soy  Beans                      1  bus. 

Horse  Beans 1  bus. 

Non-leguminous: 

Oats 1  J<^-2  bus. 

Buckwheat 3  pecks 

Rye 1}^  bus. 

Turnips 6  lbs. 

Rape 6  lbs 

Japanese  luillet 2  pecks 

When  to  Sow  Cover  Crop  Seeds. — The  time  to  sow  cover  crops  is  determined  by 
soil  and  seasonal  conditions.  In  warm  dry  seasons  it  is  advisable  to  sow  later 
than  in  seasons  when  there  is  an  abundant  rainfall,  and  on  soils  that  are  more 
susceptible  to  drouth  sowings  should  likewise  be  later.  As  a  general  statement 
cover  crops  are  sown  about  the  middle  of  July. 

FERTILIZERS 

The  fertilizer  recommendations  formerly  made  for  fruits  have  been  based 
largely  on  the  plant  food  requirements  of  field  crops,  particularly  cereals.  These 
recommendations  included  the  use  of  nitrogen,  potassium,  and  phosphorus  as 
essentials  for  the  best  results  in  growth  and  yield.  Recently  completed  investiga- 
tions, however,  show  that  the  food  requirements  of  cereals  and  fruits  are  quite 
differerent  and  that  the  old  recommendations  are  not  entirely  sound. 

These  studies  show  that  nitrogen  is  very  often  the  limiting  factor  in  fruit 
soils.     This  element  makes  a  vigorous  growth  of  stem  and  leaf  and  is  an  important 
factor  in  the  formation  of  fruit  buds  and  in  securing  a  good  set  of  fruit.     Nitrogen 
may  be  incorporated  in  the  soil  by  the  addition  of  stable  manure,  leguminous 
cover  crops  or  by  nitrogen  bearing  fertilizers.     Where  stable  manure  is  readily 
available  it  should  be  used,  not  only  for  the  nitrogen  which  it  contains,  but  also 
because  it  furnishes  organic  matter  to  the  soil.     This  organic  matter  decays  and 
forms  humus,  which  is  the  basis  of  soil  fertility.     Without  the  presence  of  humus, 
heavy  soils  will  bake  and  become  very  hard  in  dry  weather,  and  light  soils 
will  suffer  more  severely  from  drouth.     The  principal  food  requirements  of  plants, 
that  is,  nitrogen,  phosphorus  and  potassium,  may  be  in  the  soil  in  abundance,  ' 
but  without  a  good  supply  of  humus  the  soil  will  not  be  fertile.     In  other  words  ; 
humus  is  the  conservator  of  these  important  plant  foods.     Cover  crops  ultimately  ' 
furnish  humus  when  ploughed  under  and  may  be  used  as  a  substitute  for  stable 
manure.     As  previously  noted,  when  leguminous  cover  crops  are  grown  nitrogen 
is  restored  to  the  soil  through  the  action  of  nitrogen  fixing  bacteria  which  operate 
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in  the  nodules  on  all  leguminous  plants.  These  plants  are,  therefore,  more 
valuable  than  non-legumes  and  should  be  given  the  preference  in  the  choice  of 
cover  crops. 

Where  barnyard  manure  is  used,  it  should  be  spread  on  the  ground  from  a 
point  about  two  feet  from  the  trunk,  to  somewhat  beyond  the  spread  of  the 
branches.  The  practice  of  piling  manure  close  around  the  trunk  of  bearing 
trees  is  a  mistake,  as  the  feeding  rootlets  are  found  at  some  distance  from  the 
trunk,  moreover  there  is  a  possibility  of  injury  from  mice  and  collar  rot  where 
manure  is  placed  close  to  the  tree  trunk. 

The  nitrogen  requirement  of  apple  orchards  could  in  all  probability  be  met 
by  moderate  applications  of  stable  manure  and  the  plowing  under  of  legumes. 
If  this  treatment  does  not  produce  the  desired  results  in  growth  or  fruitfulness, 
commercial  fertilizers  such  as  nitrate  of  soda  or  ammonium  sulphate  should 
be  used  as  a  supplement.  The  quantity  to  use  will  be  determined  by  the  size 
and  condition  of  tree.  A  general  rule  followed  by  some  orchardists  is  to  use 
one-quarter  pound  per  tree  for  each  year  of  its  growth. 


Modern  pruning  tools. 


Phosphorus,  or  phosphoric  acid  as  it  is  usually  called,  is  present  in  most 
soils  in  sufficient  quantities  for  the  needs  of  tree  fruits,  and  therefore  applications 

iof  this  fertilizer  are  not  likely  to  be  of  value  to  the  trees  directly.  This  element, 
however,  often  stimulates  the  growth  of  cover  crops,  and  therefore  is  of  indirect 
value  to  the  tree,  in  producing  growth  and  fruitfulness.  Where  the  growth  of  cover 
crops  is  not  satisfactory,  applications  of  phosphatic  fertilizers  such  as  acid 
phosphate,  bone  meal,  or  phosphate  flour  would  probably  be  beneficial. 

Potassium,  like  phosphorus,  is  usually  present  in  sufficient  quanlilicsand 
hence  is  not  needed. 

Calcium,  or  lime,  is  not  a  fertilizer  but  is  valuable  because  of  its  physical 
and  biological  effects  on  the  soil.     Lime  corrects  soil  ariditv  and  is  thus  of  benefit 
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in  growing  leguminous  cover  crops.  It  makes  available  other  elements  such  as 
potash  and  also  helps  to  make  heavy  soils  more  friable  and  open.  On  soils 
that  are  heavy  and  which  tend  to  bake  or  where  it  is  difficult  to  grow  legumes 
because  of  acidity,  applications  of  lime  would  seem  to  be  warranted.  Agricultural 
limestone  is  one  of  the  cheapest  and  most  satisfactory  forms  and  generally  gives 
satisfactory  results  when  applied  at  the  rate  of  one  to  two  tons  per  acre  every 
three  or  four  years. 

PRUNING 

Pruning  is  an  important  orchard  practice  and  one  that  exerts  a  marked 
effect  on  tree  growth  and  fruitfulness.     The  object  of  pruning  is  to  modify  the: 
form  of  the  tree  and  to  regulate  the  quantity  and  quality  of  fruit  produced. 

In  the  following  pages,  an  attempt  will  be  made  to  give  a  general  outline  i 
of  the  practice  of  pruning  as  applied  to  the  training  of  young  non-bearing  trees,  j 
and  also  the  general  methods  employed  after  the  trees  reach  bearing  age.     For 
convenience  the  discussion  on  the  pruning  of  theSe  two  classes  of  trees  will  be 
presented  under  separate  headings. 

I  .         j 

Non-Bearing  Trees  I 

In  the  pruning  and  training  of  young  apple  trees  there  are  three  methods! 
followed  in  this  province.    These  are  the  open  centre,  the  central  leader,  andj 


Two-year  trees  pruned. 

modified  central  leader.     These  methods  involve  slightly  different  details  fori 
each  and  consequently  can  best  be  dealt  with  under  their  respective  headings      ' 

Open  Centre. — This  form  of  tree  is  used  to  a  certain  extent  in  Ontario  andj 
other  eastern  apple  sections.     The  open  centre  tree  usually  consists  of  three  to 
five  foundation  branches  well  distributed  around  the  circumference  and  extend 
ing  upward  and  outward.     From  thCvSe  foundation  branches  laterals  develo 
and  form  a  tree  with  a  vase-like  outline. 
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Trees  formed  by  this  method  are  inclined  to  be  weak  at  the  crotch  and 
occasionally  branches  break  away,  making  the  tree  lop-sided.  The  open  centre 
tree  permits  light  to  enter  freely  and  thus  favours  good  colouring  of  fruit. 

The  following  suggestions  on  the  training  of  the  open  centre  tree  may  be  of 
use  in  guiding  the  grower  in  securing  a  tree  of  this  type. 

At  the  time  of  planting  the  tree  should  be  given  some  heading  back  to  help 
restore  the  balance  between  top  and  root.  In  the  case  of  one-year  trees  the  top 
is  cut  back  to  a  point  where  it  is  desired  to  have  the  head  formed.  This  will 
vary  with  the  preference  of  the  growler  and  the  condition  and  variety  of  tree. 
As  a  rule,  most  apple  trees  are  headed  at  a  height  of  23^2  to  33^  feet.  As  a 
result  of  this  heading  back  several  laterals  will  likely  grow  on  the  upper  part  of 
the  tree  during  the  first  season.  The  best  of  these  laterals  are  selected  in  the 
spring  of  the  second  year  to  form  the  foundation  branches  of  the  new  top.  Where 
soil  and  climatic  conditions  are  favourable,  the  new  growth  will  attain  some 
length  and  consequently  may  need  to  be  headed  back.  The  actual  amount  of 
cutting  back  will  vary  with  the  length  and  position  of  the  branch.  It  should 
not  be  much  in  any  case.  For  the  young  tree  too  little  pruning  is  better  than 
too  much.  The  upper  branches  of  a  tree  usually  grow  longer  than  those  lower 
down  and  therefore  when  cutting  back  is  performed,  those  at  or  near  the  top 
should  be  shortened  more  severely  than  the  lower  ones.  As  a  rule  the  orchardist 
should  endeavour  to  leave  the  ends  of  the  main  branches  on  about  the  same 
level.  In  the  second  season  of  growth,  the  primary  scaffold  branches  are  likely 
to  produce  several  laterals.  From  these  laterals  two  of  the  best  on  each  branch 
are  selected  to  form  the  secondary  branches  and  the  rest  removed.  In  selecting 
these  laterals,  care  should  be  taken  to  choose  those  that  are  on  the  horizontal 
plane  if  possible  and  to  leave  some  space  between  each  lateral. 

In  the  case  of  two-year  trees,  there  are  generally  numerous  branches  already 
formed.  The  selection  and  general  treatment  of  these  branches  is  much  the 
same  as  for  one-year  trees  in  the  second  year  of  their  growth. 

Modified  Central  Leader. — The  modified  central  leader  tree  is  a  combination 
of  the  open  centre  and  the  central  leader.  It  possesses  the  good  features  of 
both  and  is  a  method  that  should  be  more  extensively  followed.  Trees  of  this 
type  are  formed  by  selecting  a  leader  shoot  or  other  upright  growing  branch  and 
letting  this  grow  to  a  height  of  6  or  8  feet  above  the  point  w^here  the  head  is 
started.  The  remaining  laterals  are  shortened  in  to  allow^  the  leader  to  make 
the  greatest  growth.  This  central  leader  usually  produces  numerous  laterals 
from  which  foundation  branches  may  be  selected  at  suitable  points.  In  choosing 
these  laterals,  care  should  be  taken  to  have  them  well  distributed  around  the 
circumference  and  along  the  vertical  axis.  From  5  to  7  are  left  for  the  main 
frame-work  branches  and  these  in  turn  are  usually  headed  back  as  a  means  of 
getting  more  lateral  where  they  are  needed.  In  some  cases,  however,  no  head- 
ing back  is  done,  the  main  laterals  being  allowed  to  grow  undisturbed.  After 
the  desired  number  of  foundation  branches  has  been  obtained  the  central  leader 
is  cut  back  and  kept  suppressed. 

Central  Leader. — The  central  leader  tree  is  one  in  which  a  central  branch  is 
\  allowed  to  grow  vertically  with  little  or  no  heading  back  while  the  lateral  branches 
are  kept  shorter  by  more  or  less  cutting.  This  method  of  training  usually  pro- 
duces a  tree  with  strong  crotches  and  consequently  very  little  breaking  down  of 
branches  occur.  The  central  leader  is  not  used  to  any  extent  in  Ontario.  The 
disadvantages  of  this  method  are  that  the  top  is  liable  to  grow  too  high  and  it  is 
somewhat  flifficult  to  keep  open  enough  for  free  entrance  of  sniTJight  and  air. 
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The  Effect  of  Pruning  on  Growth 

Generally  the  principal  point  to  be  considered  in  the  formative  pruning  of  a 
young  apple  tree  whether  open  centre,  modified  central  leader,  or  central  leader, 
is  to  select  those  branches  which  will  make  a  strong  well-balanced  tree  with  a 
good  distribution  of  fruiting  wood  around  the  circumference  and  throughout 
the  outer  two-thirds  of  the  head. 

In  actual  practice  it  may  be  somewhat  difficult  to  get  the  trees  to  conform 
to  any  well-defined  scheme  of  training,  and  consequently  the  orchardist  will 
have  to  take  the  tree  as  it  is  and  work  toward  the  above  mentioned  ideal. 

After  the  head  has  been  formed,  corrective  pruning  only  is  necessary, 
until  bearing  age  is  reached.  The  heavy  annual  cutting  back  and  thinning  out 
of  young  trees,  which  has  been  practised  so  extensively  in  past  years,  serves  no 
useful  purpose,  and  in  fact  actually  dwarfs  the  tree  and  delays  fruiting.  As 
previously  stated  it  is  better  to  give  the  young  non-bearing  tree  too  little  prun- 
ing rather  than  too  much,  delaying  the  heavier  cutting  until  bearing  age. 


Duchess  Apple,  3  years  planted. 

Pruning  should  consist  of  a  very  little 

thinning  out  only. 


Duchess  Apple,  3  years  planted. 

In  pruning,  little  more  thinning  out  required 

than  for  the  tree  on  the  left. 


Experimental  work  at  Vineland  and  elsewhere  has  shown  that  the  unprunedl 
or  lightly  pruned  non-bearing  tree  actually  makes  a  considerably  greater  total 
wood  growth,  than  the  more  severely  pruned  tree,  and  also  comes  into  hearing 
earlier.  Pruning  therefore  does  not  make  for  an  increase  in  growth,  but  rather 
inhibits  growth.  True,  after  dormant  pruning  there  is  an  immediate  growth 
from  just  back  of  the  cut,  of  long  thick  sappy  wood,  the  amount  of  such  growth 
depending  upon  the  severity  of  the  pruning.     Growth  is  thus  apparently  induced 
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by  pruning.  But  these  sappy  growths  are  not  sufficient  to  make  up  for  the 
amount  of  wood  cut  off  plus  the  normal  amount  of  growth  that  would  have 
taken  place  on  this  pruned-off  wood.  In  this  case,  therefore,  pruning  simply 
alters  the  type  and  direction  of  the  new  growth.  In  the  lightly  pruned  young 
I  tree  there  is  an  even  distribution  of  new  growth  in  every  part  of  the  tree,  the 
aggregate  growth  being  sufficient  to  make  it  a  larger  tree  than  if  heavily  pruned. 
In  the  heavily  pruned  tree  the  wood  cut  off  is  not  wholly  made  up  for  by  the 
new  growth  induced. 

The  underlying  reason  for  the  unpruned  or  lightly  pruned  young  tree  being 
larger  than  the  tree  receiving  more  severe  treatment  is  in  reality  very  simple 
and  logical.  The  soil  may  contain  an  abundance  of  proper  plant  food  and  the 
root  system  may  be  well  able  to  absorb  it  but  this  "raw"  food  must  first  go  to 
the  leaves  and  be  there  manufactured  into  "available"  food  before  the  tree  can 
make  use  of  it.  The  roots  themselves  must  receive  some  of  this  manufactured 
food  before  they  can  grow  and  develop  further.  Pruning,  by  removing  part  of 
the  possible  leaf  area  of  the  tree,  reduces  by  just  that  much  the  ability  of  the 
tree  to  manufacture  plant  food  and  the  tree  therefore  does  not  make  the  amount 
of  growth  that  it  would  if  unpruned. 

We  see  therefore  that,  theoretically,  the  more  severe  the  pruning  the  tree 
receives,  the  more  will  its  growth  be  retarded.  That  this  theory  is  absolutely 
correct  is  amply  borne  out  by  the  great  amount  of  experimental  evidence  result- 
ing from  work  being  carried  on  at  various  Experiment  Stations. 

Not  only  is  the  above  true,  but  it  is  also  true  that  the  more  moderately 
pruned  tree,  a  tree  in  which  the  pruning  is  too  little  rather  than  too  much,  has 
a  stronger  framework  better  able  to  carry  the  maximum  load  of  fruit.  The 
heavily  pruned  tree  ordinarily  has  many  comparatively  weak  crotches  and 
joints.  The  sappy  growth  incident  to  heavy  pruning  is  not  a  strong  growth. 
It  is  not  strongly  attached  to  its  parent  limb.  The  normal  and  natural  growth 
in  a  tree  consists  in  the  pushing  out  of  new  growth  from  the  terminal  buds  and 
such  growth  is  the  strongest  that  is  made.  This  suggests  that  when  a  tree 
requires  pruning,  cutting  back  to  buds  should  not  be  practiced  but  rather  the 
whole  limb  should  be  removed  or  the  branch  shortened  back  to  a  side  branch, 
this  side  branch  carrying  on  the  growth  of  the  limb.  This  kind  of  pruning  will 
tend  to  keep  the  tree  more  open.  When  promiscuous  cutting  back  of  the  young 
wood  to  buds  is  practiced,  two  or  three  of  the  buds  just  back  of  the  cut  will 
start  into  growth  with  the  result  that  further  pruning  will  be  necessary  to  remove 
the  surplus  young  branches,   otherwise  the  tree  will  become  bushy. 

Heavy  Pruning  Delays  Fruiting 

Thus  far  we  have  dealt  only  with   the  effect  of  pruning  on  the  growth  of 
the  tree.    It  has  also  been  mentioned  that  pruning,  particularly  heavy  pruning, 
delays  fruiting.     Let  us  consider  the  underlying  reason  for  this. 
I         Briefly,  it  may  be  stated  that  there  are  two  main  classes  of  food  which  enter 
into  the  plant  or  tree.     These  classes  of  food  are, — 

j         (1)  The  moisture  and  mineral  food  or  soil  nutrients,  principally  nitrates^ 
'but  including  alsp  potassium  and  phosphoric  acid  which  are  essential  to  the 
manufacture  of  the  finished  food. 

I  (2)  The  carbohydrates,  the  sugars  and  starches  which  represent  the  finished 
lifood  manufactured  in  the  leaves.  This  manufactured  food  is  stored  principally 
jin  the  branches,  twigs,  and  fruit  spurs. 

What  have  these  foods  to  do  with  pruning?  It  has  been  established  that 
a  certain  proper  balance  between  the  above  two  factors,  nitrates  and  carbo- 
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hydrates,  or  raw  food  and  manufactured  food,  gives  proper  growth  and  fruiting 
in  the  tree.  Therefore  the  fundamental  principle  underlying  pruning  is  to  first 
establish  this  proper  balance  and  then,  when  the  tree  comes  into  bearing,  to 
maintain  it.  It  must  be  remembered,  however,  that  pruning  is  only  one  means 
of  maintaining  this  balance.  Soil  fertility  is,  if  anything,  more  important. 
Trees  on  soil  too  rich  in  raw  food  will  continue  drawing  from  the  soil  large 
quantities  of  this  raw  food.  This  abundance  of  raw  food  will  delay  the  estab- 
lishing of  the  proper  balance  between  the  nitrates  and  carbohydrates  and  will 
therefore  delay  fruiting.  Pruning,  therefore,  should  be  regarded  not  as  an  inde- 
pendent cultural  operation,  but  rather  as  being  correlated  with  other  factors, 
particularly  soil  fertility  and  cultivation.  However,  we  shall  discuss  here  the 
effect  of  pruning  only  on  the  bearing  of  the  tree. 

We  have  all  observed  that  the  fruitful  tree  is  a  tree  of  moderate  annual 
growth.  Similarly,  the  unfruitful  tree,  if  young,  is  a  comparatively  rapid  grower; 
or  if  old,  is  making  little  or  no  new  growth.  Chemical  investigation  shows  us 
that  the  vigorous  unfruitful  tree  is  high  in  "nitrates"  as  compared  with  "carbo- 
hydrates"; the  unfruitful  tree  of  poor  vigour  is  just  the  reverse,  while  the 
fruitful  tree  of  moderate  growth  has  a  comparatively  "balanced"  condition. 


Heavily  pruned  trees  on  left,  lightly  pruned  on  right. 

the  lightly  pruned. 


Note  larger  size  of 


Pruning  of  vigorous  unfruitful  trees  removes  part  of  an  already  inadequate 
supply  of  manufactured  food  (since,  as  previously  stated,  this  manufactured 
food  is  stored  in  the  small  branches,  twigs,  fruit  spurs,  etc.)  and  therefore  makes' 
the  proportion  of  carbohydrates  to  nitrates  worse  instead  of  better.  Fruiting 
of  the  young  tree  is  thereby  delayed.     - 

The  impression  should  not  be  gained  from  the  foregoing  that  young  trees 
require  no  pruning.  It  is  recommended,  however, that  there  be  more  moderation 
in  the  pruning  of  young  fruit  trees  until  they  reach  bearing  age,  than  has  here- 
tofore been  generally  considered  advisable.  As  previously  mentioned,  no 
pruning,  or  light  pruning  will  give  a  larger  and  stronger  tree  and  a  tree  which 
will  come  into  bearing  earlier  than  where  more  severe  pruning  is  practised.  The 
unpruned  or  insufficiently  pruned  tree,  however,  especially  in  some  varieties, | 
may  grow  too  straggly  and  thick,  requiring  too  severe  treatment  after  it  comes 
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into  bearing.  We  might  possibly  get  a  better  conception  of  the  question  if  we 
would  consider  the  pre-bearing  period  as  a  ''training"  period  for  the  tree  where 
such  pruning  as  is  given  is  "corrective",  consisting,  in  the  removal  of  undesirable 
branches  and  having  as  its  object  a  well-balanced  tree.  After  bearing  age, 
pruning  practice  should  have  as  its  object  the  maintaining  of  the  tree  in  fruiting 
condition  by  insuring  a  sufficient  amount  of  new  growth  annually.  Annual 
pruning  and  sufficient  feeding  will  give  this  desired  result. 

Pruning  the  Bearing  Tree 

The  pruning  of  the  bearing  tree  calls  for  somewhat  different  treatment  than 
the  non-bearing  tree.     Sufficient  pruning  should  be  given  to  keep  the  tree  properly 
i  open,  and  to  encourage  moderate  new  growth  each  year.     The  following  sugges- 
I  tions  will  serve  as  a  guide: 

(1)  Cut  out  broken,  dead,  or  diseased  branches. 

(2)  Where  two  branches  closely  parallel  or  overhang  each  other,  remove 
the  least  desirable,  taking  into  account  horizontal  and  vertical  spacing. 

(3)  Prune  on  the  horizontal  plane,  that  is  to  say,  leave  those  laterals  on 
the  main  branches  that  grow  horizontally  or  nearly  so  and  remove  those  that 
hang  down  or  grow  upward.  This  cannot  always  be  done,  but  where  possible 
it  should  be  followed. 

(4)  All  varieties  should  be  thinned  out  enough  to  permit  of  thorough 
spraying,  and  the  entrance  of  sunlight  and  air.  Close-topped  varieties  such  as 
Spy  and  Transparent  will  require  somewhat  heavier  thinning  than  the  more 
open  varieties. 

(5)  Where  it  is  desired  to  reduce  the  height  of  tall  trees,  cut  the  leader 
branches  back  moderately,  to  a  horizontal  lateral  if  possible. 

(6)  The  lower  branches  of  broad-headed  or  drooping  varieties  such  as  the 
Rhode  Island  Greening,  should  be  pruned  to  ascending  laterals. 

(7)  Varieties  which  tend  to  produce  numerous  twiggy,  lateral  growths, 
should  have  some  of  these  removed  to  prevent  overcrowding. 

(8)  Make  close,  clean  cuts.  Stubs  are  unsightly  and  often  decay,  thus 
forming  a  source  of  injury  to  the  parent  branch  or  trunk. 

(9)  Prune  moderately.  Very  heavy  pruning  is  likely  to  upset  the  balance 
between  wood  growth  and  fruitfulness,  and  generally  should  be  avoided. 

(10)  Prune  regularly.  Trees  which  are  given  some  attention  each  spring 
are  more  easily  kept  in  good  condition  than  trees  that  are  pruned  irregularly. 

(11)  Distribute  the  pruning  throughout  the  tree.  This  is  particularly 
important  with  old  trees.  New  growth,  will  be  stimulated  only  in  those  parts 
of  the  tree  where  pruning  has  been  given. 

(12)  Do  not  remove  a  branch  unless  there  is  a  very  good  reason  for  doing  so. 
It  should  not  be  forgotten  that  the  leaves  of  a  tree  are  the  food-manufacturing 
organs,  and  if  the  leaf  area  is  reduced  unnecessarily  the  tree  will  be  injured  in 
growth  or  fruitfulness  or  both. 


Time  to  Prune 


It  has  Ijcen  said  that  the  time  to  prune  is  when  your  knife  is  sharp.  There 
is  probably  a  measure  of  truth  in  this  statement,  but  it  is  not  a  safe  rule  to  go  by, 
because  some  people  never  have  a  sharp  knife. 

Pruning  is  better  done  in  the  spring,  preferably  before  growth  starts,  but 
in  cavse  it  is  impossible  at  that  time  it  may  be  done  immediately  after  the  trees 
leaf  out.   It  is  desirable  to  have  the  wounds,  ])ar(icuhirl>'  if  largo,  lieal  as  rapidly 
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as  possible  to  prevent  decay.  When  pruning  is  done  in  the  autumn  or  early 
winter,  the  cambium  layer  is  likely  to  die  and  the  wood  dry  out  and  split.  It  is 
obvious,  then,  that  pruning  is  best  done  when  the  healing  process  is  about  to 
commence.  This  applies  particularly  to  northern  sections.  In  southern 
Ontario,  no  serious  damage  has  resulted  from  winter  pruning.  In  cases  therefore 
where  a  large  number  of  trees  have  to  be  pruned,  it  would  seem  advisable  to  do 
the  work  at  any  time  during  the  dormant  season  when  weather  conditions  permit. 

FRUIT  THINNING 

Modern  orcharding  takes  into  account  every  possible  means  to  increase 
the  quality  of  the  fruit  produced.  Briefly  stated  (1)  thinning  lessens  the  drain 
upon  the  tree  occasioned  by  overloading.  (2)  The  fruit  is  larger  and  of  more 
uniform  size,  factors  especially  important  for  box  packing.  (3)  The  fruit  is  more 
uniformly  coloured.  (4)  Trees  are  less  likely  to  break  under  the  strain  of  over- 
loaded limbs.  (5)  The  percentage  of  culls  is  greatly  reduced.  These  are  potent 
facts  and  the  success  of  profitable  box  packing  depends  very  considerably  upon 
proper  thinning. 

One  thinning  is  sufficient  if  done  severely.  The  great  trouble  with  beginners 
is  that  they  do  not  remove  enough  fruit.  If  the  tree  is  heavily  loaded,  the 
apples  should  be  thinned  to  a  single  fruit  to  a  cluster.  The  remaining  apples 
should  be  five  to  six  inches  apart.  If  the  clusters  are  closer  than  this  remove 
all  the  fruit  from  some. 

Commence  to  thin  your  apples  immediately  after  the  June  drop,  choosing 
the  heaviest  laden  trees  first,  and  thin  to  from  five  to  six  inches  apart.  The 
heavier  the  load  the  farther  apart.  Remove  all  wormy  and  misshapen  fruits. 
The  quickest  and  easiest  way  is  to  use  the  thumb  and  forefinger ;  shears  are  now 
on  sale  that  will  do  good  work.  Early  thinning  is  best,  beginning  three  or  four 
weeks  after  the  fruit  sets,  even  if  the  June  drop  is  not  quite  over. 

The  cost  of  thinning  will  vary  greatly,  depending  upon  size  of  crop  and  trees. 
Large  heavily  laden  trees  may  cost  from  fifty  cents  to  a  dollar.  This  cost 
though  will  not  appear  so  great  when  the  lessened  cost  of  handling  the  ripened 
fruit  is  taken  into  consideration.  The  opinion  of  our  most  up-to-date  and 
successful  orchardists  is  that  judicious  thinning  pays.  This  much  is  certain, 
that  if  we  wish  to  make  a  success  of  box  packing  we  must  thin. 


PICKING 


Turning  from  the  labour  and  expense  of  the  season's  operations  to  harvest- 
ing the  crop  is  a  pleasure  indeed.  A  bountiful  crop  stimulates  one  to  further 
efforts  and  study  for  the  following  season.  Successful  growers  who  have  worked 
out  a  system  of  picking  for  themselves  after  long  experience  are  exercising  a  great 
deal  more  care  in  the  handling  of  their  fruit  than  formerly.  The  test  of  care- 
fully picked  apples  is  in  the  storage  after  being  stored  until  May.  If  you  will 
examine  decayed  apples  in  a  storehouse  you  will  find  a  large  percentage  of  them 
have  a  small  puncture  of  the  skin  in  the  centre  of  the  decayed  spot.  It  may 
be  a  stem  puncture,  an  insect  bite  or  a  puncture  caused  by  being  dropped  into 
an  unlined  wicker  basket.  Whatever  the  injury  is  from,  it  causes  decay.  It  is 
quite  certain  that  the  method  of  handling  the  fruit  has  more  to  do  with  the  profits 
than  most  growers  will  concede. 
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Picking  Utensils 

Light  ladders  are  the  first  essentials,  as  they  are  easily  handled.  Heavy 
ladders  take  time  to  move,  are  a  worry  to  the  pickers,  and  owing  to  their  unwieldi- 
ness  when  moving,  a  great  many  apples  are  bruised  and  limbs  broken.  Very 
handy  ladders  are  now  being  made  especially  light  and  strong.  Those  with  the 
sides  coming  together  in  a  point  at  the  top  are  good.  Three-legged  ladders  for 
picking  in  the  lower  part  of  the  tree  are  also  necessary.  Various  kinds  of  baskets 
are  in  use,  but  the  best  are  those  made  of  oak  or  elm  splints.  They  are  superior 
to  the  wicker  baskets  for  the  reason  that  they  are  smoother  and  bruise  the  fruit 
less.  A  very  convenient  basket  is  one  made  of  oak  splints  with  a  swinging 
handle.  All  baskets,  even  the  smooth  ones,  should  be  lined  with  several  thick- 
nesses of  canvas  or  gunny  sacking.  Attach  an  iron  hook  of  quarter-inch  material 
to  the  handle.     Ordinary  wooden  pails  are  sometimes  used,  but  they  are  of 


Picking  baskets. 

ioubtful  convenience.  Where  three-legged  step  ladders  are  used  they  have 
Seen  found  to  be  handy,  and  are  used  very  extensively  on  the  Pacific  Coast. 
Patent  picking  buckets  are  very  good,  but  unless  tried  and  not  too  expensive, 
)ne  should  not  get  them.  Canvas  bags  fastened  over  the  shoulders,  with  an 
)pening  at  the  bottom  sometimes  controlled  by  a  draw  string,  are  also  used, 
rhey  hold  a  large  number  of  apples,  but  in  reaching  and  coming  down  the 
adder  a  great  many  apples  are  bruised  against  the  rungs  and  limbs. 


Picking  for  Storage 

In  a  large  orchard  the  proprietor  should  devote  all  his  time  superintending 
he  pickers,  insisting  upon  careful  handling  of  the  fruit  and  trees.  Careless 
)ickers  break  a  great  many  limbs  and  destroy  countless  fruit  buds. 

Apples  should  be  picked  with  the  stems  on,  not  torn  from  their  stems.  Torn 
•kin  will  admit  decay  germs  more  readily  than  bruises,  and  as  this  is  a  source  of 
:onsiderable  loss  the  pickers  should  be  mindful  of  it.  Give  the  apples  a  twist  and 
ipward  or  downward  pull.     If  this  is  done,  few  stems  will  be  pulled  out. 

It  is  commonly  believed  that  unripe  apples  keep  best.  This  is  not  a  fact. 
l)ur  experience  has  been  that  properly  ripened  apples  keep  much  better  than 
mmature  ones.     An  apple  to  keep  long,  should  be  well  coloured  for  the  variety 
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and  require  a  firm  pull  to  pick.     Apples  that  separate  from  the  tree  by  being 
slightly  raised  are  overripe  and  should  be  marketed  at  once. 

Where  the  fruit  is  to  be  stored  for  later  packing,  it  should  be  sorted  in  the 
orchard  at  once  to  remove  all  culls.  The  good  fruit  may  be  placed  in  barrels  and 
the  heads  put  in,  using  very  little  pressure  when  heading  up.  For  immediate 
shipment,  grading  and  barreling  can  be  done  in  the  orchard.  Another  good 
method  is  to  place  the  fruit  in  open  bushel  crates,  stacking  these  in  the  packing 
house  till  required.  A  cleat  on  each  side  of  the  top  will  prevent  bruising.  Apples 
should  never  be  piled  on  the  ground,  nor  picked  when  wet.  Whether  storing 
in  cellar  or  cold  storage  or  for  shipment,  handle  them  quickly. 


MARKETING 


To  one  of  the  methods  which  has  been  adopted  and  is  still  in  operation  in 
the  marketing  of  our  apples  is  due  the  unstable  condition  of  the  apple  market 
and  has  been  heretofore  the  chief  reason  for  the  lack  of  interest  which  the  farmers 
have  apparently  shown  towards  their  orchards.  This  system  may,  for  conveni- 
ence, be  called  the  "Lump  system."  As  soon  as  the  apples  have  become  fairly 
well  developed  the  apple  dealer  drives  around  the  country  buying  up  the  j 
fruit  on  the  trees  for  a  lump  sum.  If  the  season  is  not  very  favourable 
at  this  time,  he  holds  off  unless  some  competition  arises  in  the  shape  of  other 
buyers.  This  system  of  selling  is  a  mere  gamble,  with  the  farmer  generally 
losing.  In  the  majority  of  cases  the  crop  is  under-estimated.  The  farmer  gets 
a  price  that  is  below  the  normal  market  value.  He  probably  has  to  board  a 
lot  of  pickers,  who,  besides  being  an  expense  to  him  in  this  manner,  are  usually 
careless  and  break  a  great  many  limbs  and  destroy  countless  fruit  buds. 

Undoubtedly  the  best  method  of  marketing  is  co-operatively.      Successful 
co-operation  in  marketing  gives  the  farmer  every  dollar  and  cent  that  is  in  the 
fruit.     Specific  instances  can  be  given  to  show  by  comparison  the  advantages  | 
of  this  method  and  where  once  adopted  and  the  association  properly  organized,  } 
very  few  instances  of  failure  can  be  shown. 


COLD  STORAGE 


The  commercializing  of  our  apple  orchards  necessitates  the  careful  handling 
of  the  crop  in  every  particular,  not  the  least  of  which  is  storing.  Cold  storage  is 
something  everyone  cannot  have  on  his  farm,,  but  with  the  formation  of  co-opera- 
tive associations  we  may  look  to  the  ultimate  establishment  of  cold  storages  in 
a  great  many  apple  shipping  centres.  The  chief  advantage  of  cold  storage,  so 
far  as  fruits  are  concerned,  is  to  prolong  their  seasons  which,  of  course,  means 
increased  consumption.  A  certain  amount  of  waste  will  occur,  but  by  choosing 
the  right  varieties  at  a  proper  stage  of  maturity  and  handling  them  just  right 
this  loss  can  be  greatly  controlled.  j 

In  Western  Ontario  the  Greening  is  largely  grown,  but  owing  to  its  poor  i 
keeping  qualities  there  the  fruit  is  marketed  early  and  often  suffers  from  low  i 
prices  due  to  gluts.     This  variety  keeps  much  longer  in  cold  storage  when  stored 
promptly  after  picking,  and  will  hold  until   long  after  the  New  Year.     It  is  in  1 
good  demand  in  all  of  our  Ontario  markets  on  account  of  its  excellent  cooking 
qualities,  and  would  sell  at  much  better  prices  if  the  season  was  extended.     As  a 
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result  of  extensive  experiments  it  has  been  proven  that  this  and  other  varieties 
from  Western  and  Southern  Ontario  can  very  profitably  be  cold-stored,  both 
for  local  markets  and  for  export. 

Aside  from  the  generally  accepted  idea  of  the  benefits  of  cold  storage,  there 
is  another  phase  of  the  problem  which  is  deserving  of  consideration.  This  is 
the  equalizing  of  prices.  In  May  and  June  apples  are  almost  out  of  the  market, 
and  good  ones  cannot  be  had,  even  at  exorbitant  prices.  With  cold  storage 
convenient  to  the  farmer,  a  higher  price  could  be  paid  him  in  the  season  of  good 
crops,  and  by  storing  an  abundant  supply  could  be  offered  the  consumer  at 
greatly  reduced  prices.  This  is  plainly  of  advantage  to  both.  A  practical  and 
inexpensive  cold  storage  for  fruit  growers  is  becoming  more  and  more  a  necessity 
br  the  handling  of  the  crop  at  the  most  profit.  The  crude,  old-fashioned  ways 
of  storing  apples  in  pits,  etc.,  though  still  practised,  are  fast  giving  way  to  more 
modern  methods. 


TOP  GRAFTING  THE  APPLE 

In  recent  years  there  has  been  a  renewed  interest  in  the  ancient  and  useful 
practice  of  top  grafting.  This  is  due,  largely  to  a  desire  on  the  part  of  fruit 
growers  to  convert  unprofitable  varieties  into  varieties  having  better  market 
qualities. 


Top- working  young  trees. 


Young  Apple  tree,  topworked. 
year  after  grafting. 


Third 
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Top  grafting  is  also  effectively  used  as  a  means  of  growing  varieties  which 
have  some  inherent  weakness  in  the  trunk. 

For  further  details  on  top  grafting,  bridge-grafting,  etc.,  see  Ontario  Depart- 
ment of  Agriculture  Bulletin  No.  324,  "Grafting  Fruit  Trees." 


INSECT  PESTS  AND  DISEASES 

The  apple,  in  common  with  other  tree  fruits,  is  attacked  by  various  insects 
and  plant  diseases. 

The  chief  diseases  are  apple  scab,  sooty  blotch,  black  rot  canker,  pink  rot, 
Baldwin  spot  or  stippen  and  bacterial  blight. 

Among  the  more  destructive  insects  attacking  the  apple  are  codling  moth, 
railroad  worm,  tent  caterpillar,  aphids,  canker  worms,  San  Jose  scale,  oyster 
shell  scale  and  green  fruit  worm. 
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Ontario  Department  or   Agriculture 

HORTICULTURAL  EXPERIMENT  STATION 

Vineland  Station,  Ontario 


GRAFTING  FRUIT  TREES 

By  JAS.  A.  NEILSON,  B.S.A.,  M.S. 


Grafting  is  an  old  and  very  useful  horticultural  practice.  History  does 
ot  definitely  record  when  the  practice  originated,  but  it  is  known  that  it  was 
ollowed  by  Roman  horticulturists  several  hundred  years  before  the  Christian 
ra.  Since  the  discovery  of  the  art  it  has  been  extensively  developed,  and 
5  now  used  in  all  countries  where  fruit  trees  are  grown. 

Grafting  may  be  defined  as  an  operation  in  which  a  twig  or  a  piece  of 
ark  containing  one  or  more  living  buds  is  cut  from  one  plant  and  inserted 
1  a  cleft  or  incision  made  in  a  piece  of  root,  or  the  stem  or  branch  of  another 
lant,  in  such  a  way  as  to  insure  a  continuation  of  growth. 

I  Baltet,  a  French  writer,  in  his  book  on  grafting,  mentions  forty-seven 
lethods  of  grafting  in  use  by  expert  horticulturists  in  France.  The  present 
ulletin,  however,  is  not  intended  as  a  complete  treatise  on  grafting,  and  there- 
)re  only  those  methods  which  are  of  greatest  value  to  the  Ontario  fruit  grower 
ill  be  discussed.  The  methods  described  herein  are  as  follows:  Cleft  Grafting, 
ark  Grafting,  Whip  Grafting,  Strap  Grafting,  Channel  Grafting,  Bridge 
rafting  and  Bud  Grafting  or  Budding,  as  it  is  generally  called. 

Meaning  of  Terms  Used  in  Grafting 

1.  Stock:  The  portion  of  root,  stem  or  branch  on  which  the  scions  or  buds 
'6  placed. 

.    2.  Scion:  A  section  of  a  one-year-old  branch  containing  one  or  more  living 
ids.     The  part  which  is  inserted  on  the  stock. 

3.  Cambium  layer:  A  thin  layer  of  soft  greenish  coloured  tissue  situated 
itween  the  bark  and  the  wood.     It  is  the  growing  part  of  the  tree. 

4.  Bud-stick;  A  small  branch  of  the  current  season's  growth  from  which 
e  buds  are  cut. 

5.  Bud:  A  living  bud  cut  from  a  bud-stick. 

6.  Raffia:  A  strong  pliable  tying  material  used  to  hold  the  buds  in  place 
I  the  stock.  It  is  widely  used  for  the  purpose  and  is  carried  in  stock  by  seeds- 
en  and  florists. 

Objects  in  Graftirg 

Grafting  may  be  used:  (1)  to  renovate  or  top-work  a  tree;  (2)  to  repair 
jury  to  trunks  or  branches;    (3)  to  propagate  varieties. 


(1)  RENOVATION  OR  TOP  WORKING 

The  renovation  of  fruit  trees  is  often  desirable  and  may  be  accomplished 
by  different  methods  of  grafting'  such  as  Cleft  Grafting,  Bark  Grafting,  Strap 
Grafting,  Whip  Grafting,  Channel  Grafting  and  Budding.  Top-working  is  the 
term  generally  used  to  designate  this  process  which  is  made  use  of  for  the  follow- 
ing purposes: 

1.  To  Improve  the  Quality  and  Size  of  Fruit 

Varieties  (or  seedlings)  which  are  undesirable  because  of  small  size  or  poor 
quality  of  fruit  may  be  changed  over  and  made  to  bear  fruit  of  larger  size  and  good 
quality  by  top-working  with  any  variety  possessing  these  characteristics. 

2.  To  Secure  Earlier  Fruiting 

Certain  varieties  which  take  a  long  time  to  come  into  bearing  may  son 
times  be  brought  into  bearing  earlier  by  top-working  them  on  early  maturing 
less  vigorous  varieties.       Grafting  some  varieties  of  the  pear  on  the  quince 
stock  is  known  to  hasten  the  production  of  fruit. 

3.  To  Obtain  Greater  Disease  Resistance 

Fruit  trees — the  cultivated  pear  for  instance — are  subject  to  a  very  destruc 
tive  disease,  bacterial  blight.  It  has  recently  been  found  that  pears  may  be 
made  more  blight  resistant  by  growing  blight  resistant  stocks  such  as  Pyru: 
Ussuriensis  or  Pyrus  Calleryana  and  top-working  these  with  good  commercia 
varieties. 

4.  To  Secure  Greater  Hardiness 

Varieties  which  when  grown  upon  their  own  trunks  are  subject  to  form^ 
of  winter  injury  such  as  collar  rot,  sunscald,  or  crotch  injury,  may  be  growr 
successfully  by  top-working  on  hardy  varieties  planted  for  the  purpose.  Th( 
King  top-grafted  on  Tolman  Sweet,  or  Grimes  on  Virginia  Crab  or  Hibernal 
are  examples  of  the  use  of  grafting  as  a  factor  in  growing  semi-hardy  varietie; 
on  hardy  stocks. 

5.  To  Correct  Pollination  Difficulties 

Some  varieties  of  plums  and  all  varieties  of  sweet  cherries  when  grown  ii 
solid  blocks  of  one  variety  fail  to  set  fruit  owing  to  self-sterility.  _  This  difficulty 
may  be  overcome  by  grafting  a  few  trees  here  and  there  or  a  few  branches  witl 
scions  of  varieties  known  to  be  good  pollinators. 

Adaptation  of  Various  Methods  to  Different  Kinds  of  Fruit  Trees 

Apple,  Pear  and  Plum  trees  may  be  readily  top-worked  by  various  method 
of  grafting  and  budding.  The  method  used  will,  of  course,  vary  with  the  sizi 
of  the  trees.  Peach,  Apricot  and  Cherry  trees  respond  more  readily  to  buddinj 
than  to  grafting. 

Fundamental  Conditions  to  be  Observed  in  Grafting 

1.  The  stock  and  the  scion  must  be  closely  related  in  order  to  facilitat 
those  physiological  processes  of  growth  which  are  necessary  for  a  union. 

2.  The  cambium  of  the  stock  and  that  of  the  scion  must  be  brought  closel; 
into  contact  at  some  point.  The  greater  the  area  of  contact  of  these  layers  o 
tissue  the  more  certainty  there  is  that  a  union  will  be  formed. 

3.  All  clefts  or  incisions  must  be  properly  covered  with  wax  or  other  equal! 
good  material  after  the  scions  or  buds  have  been  inserted.  This  is  necessar; 
to  prevent  the  loss  of  moisture  and  the  entrance  of  decay  or  disease-producin 
organisms. 


4.  With  nut  trees  and  sweet  cherries  much  better  results  are  obtained  when 
the  scions  are  entirely  coated  with  liquid  paraffin  wax.  The  wax  prevents 
desiccation. 

5.  The  operation  must  be  performed  at  a  time  suitable  to  the  style  of 
grafting  used. 

6.  Careful,  accurate  work  is  necessary  in  cutting  and  fitting  the  scions  or 
buds  to  the  stock. 

7.  The  scions  or  buds  and  the  stock  must  be  in  a  healthy  condition. 

8.  The  stock  and  the  scion  should  grow  at  about  the  same  rate. 

Selection  of  Scions 

Scions  are  made  from  well  ripened  wood  of  the  previous  season's  growth 
and  should  preferably  be  taken  from  the  outer,  upper  branches  of  healthy  trees 
of  the  desired  variety.  In  cases  where  it  is  difficult  to  get  good  scion  wood  from 
the  terminals,  it  is  quite  permissible  to  use  sucker  growth  from  the  central  part 
of  the  tree.  Scions  made  from  suckers  have  given  good  results  notwithstanding 
the  general  belief  to  the  contrary. 

Scion  wood  may  be  taken  any  time  from  late  autumn  until  the  sap  begins 
to  flow  in  the  spring,  but  the  best  results  are  likely  to  be  obtained  if  the  scions 
are  taken  shortly  before  growth  starts  in  the  spring.  In  sections  where  low 
winter  temperatures  prevail  and  the  scion  wood  is  liable  to  frost  injury  it  would 
be  better  to  take  the  scions  in  the  late  autumn  or  early  winter  before  severe 
weather  sets  in.  In  such  cases  the  scions  should  be  stored  in  a  suitable  medium 
such  as  moist  sand,  leaves,  moss  or  sawdust,  and  placed  in  a  cool  cellar  or  ice- 
house until  wanted  for  grafting. 

When  Grafting  May  be  Done 

The  time  for  grafting  varies  somewhat  with  the  method  used.  Cleft, 
Channel  and  Whip  Grafting  should  be  performed  just  before  growth  starts  in 
the  spring;  but  Bark,  Strap  and  Bridge  Grafting  are  best  done  a  little  later  when 
the  sap  is  flowing  freely.  If  the  scions  are  in  a  dormant  condition.  Bridge 
Grafting  may  be  done  even  when  the  trees  are  in  bloom.  Budding  is  usually 
done  in  July  or  August  when  the  sap  is  flowing  freely  and  the  bark  will  slip  easily. 

Selection  of  Branches  for  Grafting 

There  is  hardly  any  limit  to  the  size  of  branches  on  which  scions  may  be 
made  to  grow,  but  there  is  a  limit,  however,  to  the  size  of  branches  which  can 
be  grafted  and  made  to  heal  over  properly.  In  actual  practice  it  has  been 
found  that  cuts  on  branches  above  three  inches  in  diameter  are  hard  to  heal 
over,  and  therefore  it  is  best  to  confine  grafting  to  branches  under  this  size. 
For  practical  purposes,  branches  ranging  from  three-quarters  up  to  two  and  one- 
half  inches  in  diameter  are  best  for  the  common  methods  of  grafting  such  as  the 
cleft,  bark  and  channel.  Branches  less  than  three-quarter  inch  in  thickness 
may  also  be  cleft  grafted  but  as  a  rule  such  branches  are  best  worked  by  the 
whip  and  tongue  method. 

Where  it  is  desirable  to  top-work  large  trees,  the  operation  should  be  spread 
over  a  period  of  two  or  three  years.  From  one-third  to  one-half  of  the  branches 
(preferably  the  main  leader  and  upper  branches)  should  be  grafted  the  first  year 
and  the  remainder  during  the  next  year  or  the  following  year.  If  a  large  tree 
is  grafted  all  at  once  the  shock  from  the  operation  will  be  great,  a  large  number 
of  shoots  will  likely  develop,  which  will  hinder  the  proper  growth  of  the  scions 
and  entail  considerable  labour  to  remove.  Small  and  medium  sized  trees  may 
be  completed  at  one  operation  without  any  serious  consequences  to  the  tree. 


Branches  selected  for  grafting  may  be  cut  off  quite  near  the  point  from  which 
they  arise,  the  distance  depending  on  the  size  of  the  branch.  On  small  trees 
the  cut  may  be  made  eight  to  twelve  inches  out,  but  on  large  trees  the  cut  should- 
be  farther  from  the  centre  owing  to  the  larger  size  of  the  branch.  If  possible 
the  cut  should  be  made  not  farther  out  than  four  feet,  but  this,  however,  cannot 
always  be  done  because  of  the  large  size  of  the  branch.  In  all  cases  one  should 
endeavour  to  select  branches  which  will  make  a  strong,  well-built,  shapely  tree 
with  a  moderately  low  head. 

In  cutting  long  or  heavy  branches  care  should  be  taken  to  prevent  splitting. 
This  can  be  done  by  cutting,  first,  on  the  under  side  of  the  branch  and  then 
cutting  from  the  top  or  by  supporting  the  branch  beyond  the  point  where  it 
is  to  be  cut;  or  the  branch  may  be  cut  off  a  short  distance  beyond  the  place 
where  the  scions  are  to  be  inserted  and  the  short  stub  which  remains  can  be  cut 
at  the  proper  place  without  any  danger  of  splitting.  On  trees  which  are  not  too 
large  for  grafting  all  at  once,  one  should,  where  possible,  cut  the  branches  just 
beyond  a  lateral  so  that  the  lateral  will  partly  absorb  the  flow  of  sap  and  thus 
prevent  the  scion  from  being  injured  by  a  too  abundant  sap  supply. 

Cleft  Grafting 

Cleft  grafting  is  one  of  the  best  known  methods  of  top-working  trees.  In 
this  method  the  branches  selected  for  grafting  are  cut  squarely  across  at  the 
point  where  it  is  desired  to  place  the  scions.    The  end  of  the  branch  is  then  split 
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A. — Stock  branch  with  scions  inserted  in  cleft.     Note  how  top  bud  is  in  Hne  with    cambium 

contact. 
H. — Scion  cut  to  wedge  shape. 
C. — The  completed  graft  with  all  cut  surfaces  thoroughly  coated  with  wax. 

with  a  grafting  knife  to  form  a  cleft  for  holding  the  scions.     When  an  upright 
growing  branch  or  trunk  of  a  tree  is  to  be  cleft  grafted,  the  cleft  may  be  in 


any  direction,  but  branches  which  grow  out  at  an  angle  should  be  split  horizon- 
tally, and  not  vertically  as  is  sometimes  done.  The  reason  for  this  is  that  if 
the  branches  were  split  vertically  and  two  scions  were  inserted  one  would  of 
necessity  be  placed  at  the  top  of  the  cleft  and  the  other  would  be  at  the  bottom. 
In  this  instance  the  lower  scion  would  not  have  equal  chance  with  the  upper 
one  and  might  not  grow  well;  but  if  both  were  placed  in  a  horizontal  cleft  each 
would  have  the  same  conditions  and  both  would  be  more  likely  to  grow.  The 
clefts  should  not  be  deeper  than  is  necessary  to  hold  the  scions  properly.  Deep 
clefts  do  not  hold  the  scions  so  firmly  as  shallower  clefts  and  take  longer  to  heal. 
A  cleft  two  inches  deep  would  be  quite  sufficient  in  most  cases  but,  of  course, 
it  is  not  always  possible  in  practice  to  prevent  the  branches  from  splitting 
deeper  than  is  necessary  to  merely  hold  the  wedge  end  of  the  scion.  After  the 
branch  has  been  split  a  screw  driver  or  the  wedge-shaped  portion  of  the  grafting 
knife  is  inserted  in  the  centre  of  the  cleft  to  hold  it  open  for  the  insertion  of 
the  scions. 

The  scions  should  be  prepared  for  grafting  immediately  before  they  are 
to  be  placed  on  the  stock.    The  method  of  preparation  varies  with  the  type  of 
grafting  used.     For  both  cleft  and  bark  grafting  the  scions  are  usually  about 
our  inches  long  and  should  contain  from  two  to  four  buds. 

Scions  for  cleft  grafting  are  prepared  by  making  a  straight  sloping  cut 
about  one  to  one-and-a-half  inches  long  on  one  side  of  the  lower  end  of  the 
scion  and  then  making  a  similar  cut  on  the  other  side,  thus  forming  a  long  thin 
wedge.  One  side  of  this  wedge  should  be  slightly  thicker  than  the  other  and 
should  be  made  so  that  a  bud  is  left  just  above  the  top  and  on  the  thicker  side  of 
the  wedge. 

The  wedge  end  of  the  scion  is  then  inserted  in  the  end  of  the  cleft  in  such  a 
Dosition  that  the  bark  of  the  scion  crosses  the  bark  of  the  stock,  and  the  top  of 
the  wedge  part  of  the  scion  is  on  a  level  with  the  end  of  the  branch  with  the 
thick  side  outward.  To  make  sure  that  the  cambium  layer  of  the  scion  comes  in 
contact  with  the  cambium  layer  of  the  stock  the  scion  is  inserted  at  a  slight 
outward  angle  to  the  general  direction  of  the  branch. 

When  the  scions  have  been  placed,  the  wedge  of  the  grafting  knife  or  the 
screwdriver  is  withdrawn,  thus  allowing  the  branch  to  close  on  the  scions  and 
hold  them  firmly  in  position.  If  a  large  limb  is  to  be  cleft  grafted  a  small  hard- 
wood wedge  should  be  inserted  in  the  centre  of  the  cleft  to  prevent  the  stock 
from  closing  too  tightly  on  the  scion  and  thus  interfering  with  a  proper  union. 
The  cleft  in  the  end  and  on  the  sides  of  the  branch  is  then  filled  with  grafting 
wax  and  the  end  of  the  branch  is  coated  with  the  same  material  to  prevent  drying 
and  to  exclude  disease  organisms.  Branches  one  inch  in  diameter  require  only 
one  scion,  those  over  one  inch  in  diameter  will  require  two.  Large  branches, 
for  example  those  of  four  to  five  inches  in  diameter  are  sometimes  cleft  twice, 
'the  two  clefts  being  on  opposite  sides,  or  in  some  cases,  the  branch  is  cross  cleft. 
Double  clef  ting  and  cross  clefting  are  not  recommended,  as  such  branches  can 
|be  more  satisfactorily  worked  by  bark  grafting. 

Whip  Grafting 

Whip  grafting  is  employed  to  a  considerable  extent  as  a  means  of  top- 
working  small  trees.  In  this  method  it  is  desirable  to  have  the  stock  and  the 
scion  of  the  same,  or  nearly  the  same,  size  and,  therefore,  stocks  ranging  from 
3ne-quarter  to  one-half  inch  in  diameter  are  the  best  for  this  purpose.  One- 
y^ear-old  trees  may  be  trunk  grafted,  but  in  the  case  of  two-or  three-year-old 
trees  the  scions  should  be  placed  on  the  small  branches  near  the  main  fork. 
The  stock  is  prepared  for  the  scion  by  making  a  long,  straight,  smooth  cut 


diagonally  across  the  trunk  or  branch.  The  length  of  the  cut  will  vary  from  one 
to  two  inches,  depending  on  the  size  of  the  trunk  or  branch.  A  tongue  from  one- 
half  to  three-quarters  of  an  inch  deep  is  then  made  on  the  face  of  this  sloping 
surface  by  inserting  the  knife  about  half  way  between  the  heart  and  the  point 
of  the  tip,  cutting  diagonally  across  the  heart.  By  cutting  diagonally  across 
the  heart  there  is  less  danger  of  splitting  the  stock  than  is  the  case  where  the 
cut  is  made  in  the  direction  of  the  grain.  In  some  cases  the  incision  is  made 
straight  down  with  the  grain.  The  scion  is  prepared  in  precisely  the  same  way 
and  should  contain  three  or  four  buds,  one  bud  being  just  above  the  top  of  the 
sloping  cut.  The  scion  is  then  fitted  to  the  stock  by  inserting  the  tongue  of 
the  scion  into  the  cleft  of  the  stock.  If  the  stock  and  scion  are  the  same  size  the 
cambium  layers  will  necessarily  come  into  contact  on  both  sides,  but  if  the 


1  2  3  4 

Whip  Grafting 
1 — (a)  Stock;  (b)  Scion.     2 — Stock  and  scion  fitted 
together.     3 — Tied  with  raffia  or  grafting  twine. 
4 — Waxed. 

stock  and  the  scion  are  not  exactly  the  same  size  then  the  cambium  layers  must 
be  brought  into  contact  on  one  side  or  the  other.  It  has  also  been  observed 
recently  by  a  few  investigators  that  where  the  scion  and  stock  differ  in  size, 
better  results  are  secured  in  set  and  growth  of  scions  when  the  scion  is  cut  so 
that  the  topmost  bud  is  on  the  side  of  best  cambium  contact.  When  the  scion 
has  been  fitted  to  the  stock  the  two  are  firmly  tied  together  with  bast,  raffia 
or  waxed  string,  special  care  being  taken  to  have  the  greatest  possible  area  of 
the  cambium  layers  in  contact.  Wax  (preferably  melted  wax)  is  then  applied 
over  the  point  of  union.  When  tying  the  stock  and  scion  or  applying  wax, 
care  should  be  taken  to  prevent  a  displacement  of  the  two  as  no  union  will  take 
place  if  the  cambium  layers  do  not  fit  closely.  After  the  scions  start  to  grow 
they  should  be  examined  to  see  that  the  material  used  in  wrapping  the  grafts 


is  not  injuring  the  branches  by  acting  as  a  girdle  at  the  point  of  union.  It  is 
advisable  to  cut  all  such  tying  material  a  few  weeks  after  the  scions  begin  to 
grow. 

Bark  Grafting 

Bark  grafting,  though  not  so  well  known  as  cleft  grafting,  is  a  good  method 
of  top-working  fruit  trees.    This  method  has  several  points  in  its  favour. 

(a)  A  larger  area  of  the  cambium  layer  of  the  scion  may  be  brought  into 
contact  with  the  cambium  layer  of  the  stock,  thus  increasing  the  likelihood  of 
a  union. 

(b)  It  is  not  necessary  to  split  the  branch  to  receive  the  scions  and  hence 
a  more  complete  and  rapid  healing  of  the  stub  is  made  possible. 

(c)  Trunks  or  branches  too  large  for  cleft  grafting  may  be  readily  grafted 
by  this  method. 

(d)  Several  scions  may  be  inserted  on  medium  or  large  sized  branches, 
thereby  multiplying  the  chances  of  success. 

(e)  The  work  can  be  easily  and  quickly  done. 
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Bark  Grafting 

In  bark  grafting  the  branch  is  prepared  for  the  scions  by  cutting  it  straight 
across  as  in  cleft  grafting.  Where  it  is  desirable  to  graft  the  trunk  or  an  upright 
j growing  branch,  the  cut  should  be  made  at  a  slight  angle  so  that  rain  may  run 
off  readily. 

The  scions  for  bark  grafting  may  be  prepared  in  various  ways,  but  the  best 
method  is  to  make  a  straight  sloping  cut  about  two  inches  long  at  the  lower 
end  and  then  cut  a  shoulder  at  the  top  of  this  wedge  by  cutting  about  half  way 
across  the  scion.  From  this  point  the  scion  is  again  cut  to  a  wedge-shape,  and 
one  side  of  the  wedge  is  slightly  pared  off  just  enough  to  expose  the  cambium 
and  to  make  a  straight  surface  which  will  closely  fit  against  the  bark  when  the 
scion  is  placed.  A  small  bit  of  bark  should  also  be  shaved  off  the  tip  of  the 
wedge  to  allow  of  the  cambium  coming  in  contact  with  the  cambium  of  the 
stock. 

A  slit  about  one-and-one-half  inches  in  length  is  made  longitudinally  in 
the  bark  of  the  stock.  The  bark  on  one  side  of  the  slit  is  then  raised,  and  the 
scion  is  inserted  by  shoving  the  wedge  down  under  the  bark  so  that  the  straight 
side  of  the  wedge  closely  fits  against  the  bark  which  adheres  to  the  stock.  The 
scion  is  held  in  place  with  nails  or  small  brads.  Wax  is  then  applied  in  liquid 
form  with  a  small  paint  brush  to  the  end  of  the  stub  and  over  the  incision  in 
the  bark.    The  tip  of  the  scion  should  also  be  coated  with  wax. 
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As  previously  stated  several  scions  may  be  set  in  a  medium  or  large  branch. 
A  good  rule  to  follow  in  this  method  is  to  place  two  scions  on  a  two-inch  branch 
or  trunk  and  an  extra  scion  for  each  additonal  inch  in  the  diameter  of  the  stub. 
Later  on  when  these  begin  to  crowd  all  but  one  should  be  cut  off.  In  removing 
the  extra  scions  one  should  make  the  cut  about  one-half  an  inch  from  the  end  of 
the  branch  thus  leaving  some  growing  tissue  which  will  help  to  heal  over  the 
cut  end  of  the  branch.    If  sprouts  grow  on  this  short  stub  they  should  be  removed. 

Strap  Grafting 

Strap  grafting  is  in  reality  a  form  of  bark  grafting.  It  is  called  strap 
grafting  on  account  of  the  strap-like  part  of  the  scion  which  extends  across  the 
end  of  the  stock  branch.  The  branch  is  prepared  for  the  scion  by  cutting  it 
either  squarely  or  obliquely  across,  and  the  end  of  the  branch  is  then  made 
smooth  with  a  sharp  knife,  the  edges  of  the  bark  being  slightly  rounded.  Scions  | 
for  strap  grafting  are  longer  and  are  more  difficult  to  prepare  than  scions  for 
bark  and  cleft  grafting.  The  scion  is  prepared  by  splitting  it  lengthwise,  the 
split  being  made  so  as  to  divide  the  lower  section  of  the  scion  into  two  unequal 
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Strap  Grafting 


parts,  one  a  thin  section  with"  a  bit  of  wood  attached  to  the  bark,  and  the  other 
a  thicker  part  containing  most  of  the  wood.  The  thick  section  is  then  shortened 
leaving  a  stub  about  two  inches  long.  The  thin  strap-like  piece  is  bent  at 
right  angles  to  the  scion,  and  a  cut  made  across  the  scion  about  two-thirds  of 
its  diameter  at  the  point  where  the  thin  section  joins  the  main  part  of  the  scion. 
From  this  point  the  short  section  is  then  cut  to  a  wedge  shape  similar  to  the 
wedge  made  in  bark  grafting. 

A  longitudinal  slit  is  made  in  the  bark  of  the  stock  and  the  corners  of  which 
are  raised  with  a  knife,  and  the  short  part  of  the  scion  is  then  shoved  down 
between  the  bark  and  the  wood  directly  beneath  the  slit.  A  channel  is  then 
made  on  the  opposite  side  of  the  stock  by  cutting  two  slits  in  the  bark,  the  slits 
being  just  far  enough  apart  to  accommodate  the  strap-like  part  of  the  sciom 
The  bit  of  the  bark  between  the  two  slits  is  cut  off  and  discarded.  The  strap-like 
portion  of  the  scion  is  brought  across  the  end  of  the  stub,  laid  in  this  channel, 
and  fastened  with  brads  or  nails.  The  end  of  the  stock  and  any  incisions  in  the 
bark  are  then  coated  with  grafting  wax. 


In  this  method  of  grafting  the  end  of  the  branch  heals  over  rapidly,  due  to 
the  lateral  growth  from  the  strap-like  portion  of  the  scion.  The  disadvantages 
of  this  method  are  that  the  scions  are  rather  difficult  to  prepare,  and  usually 
only  one  scion  is  put  on  a  branch.  For  this  reason,  and  partly  because  it  is  not 
generally  known,  it  is  not  used  to  the  same  extent  as  bark  or  cleft  grafting  in 
Canada,  but  in  Australia  where  this  method  originated  it  is  quite  popular. 

Channel  Grafting 

The  principle  of  this  method  is  much  the  same  as  in  bark  grafting,  differing 
in  that  the  scions  are  fitted  into  a  narrow  channel  made  in  the  bark,  instead  of 
being  pushed  under  the  bark. 


B- 


C. 

A. — Stock  with  channel  cut  in  bark.  N.B. — All  bark  must  be  removed  from  channel,  other- 
wise scions  will  not  grow. 

B. — Scion  prepared  for  placing  in  channel  on  stock.  Scions  should  be  made  so  that  top-most 
bud  is  in  direct  line  with  cambium  contact. 

C. — Scion  set  in  channel  ready  for  nailing.  Small  nails  at  right  of  scion  indicate  points  where 
nails  are  driven  in.  (Three-quarter  inch  No.  20  wire  nails  make  a  convenient  size  for 
fastening  scions  in  place.) 

D. — Cut  surfaces  coated  with  wax. 


The  scion  is  prepared  by  reducing  the  diameter  of  the  lower  end  to  one-half 
the  original  thicknCvSs,  for  a  length  of  one  and  one-half  to  three  inches.  The 
edges  of  this  reduced  section  are  then  pared  off  very  lightly,  just  enough  to 
expose  the  cambium.  This  paring  mUvSt  be  done  very  carefully  as  it  is  rather 
easy  to  take  off  too  much  tissue  and  thus  leave  the  cambium  in  a  position  where 
it  would  be  impossible  to  secure  contact  with  the  cambium  of  the  stock.  After 
the  scion  has  been  prepared  a  channel  is  cut  in  tlie  bark  of  the  stock  at  the  end, 
the  precise  width  and  length  of  the  reduced  section  of  the  scion.  The  scion 
is  then  fitted  into  this  channel  and  fastened  in  place  with  brads  or  s  nail  nails, 
after  which  wax  is  applied  o\er  the  points  of  contact  and  on  tlie  end  of  the  stub. 
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Budding 

Fruit  trees  which  are  too  small  for  cleft  or  bark  grafting  or  which  are  difficult 
to  work  by  ordinary  methods  of  grafting  may  be  top-worked  by  budding.  This 
method  for  small  trees  is  considered  by  some  authorities  to  be  superior  to  whip 
grafting,  as  any  buds  which  fail  to  grow  may  be  replaced  by  other  buds  inserted 
in  fresh  bark  near  the  point  where  the  first  bud  was  set.  The  operation  can  be 
easily  done  and,  if  care  is  exercised,  good  results  may  be  secured.  When  it  is 
desired  to  top-work  peach,  sweet  cherry  and  apricot  trees  the  work  is  best  done 
by  budding  as  previously  noted. 

The  method  of  procedure  for  these  fruits  varies  somewhat  with  the  size 
and  condition  of  the  trees.  Young  trees  with  branches  of  one-third  to  two  inches 
in  diameter  may  be  worked  by  budding  directly  on  the  branches  as  they  are, 
but  older  trees  with  larger  branches  should  be  forced  into  a  vigorous  condition 
of  growth  before  budding.  This  can  be  done  by  a  combination  of  severe  pruning, 
soil  cultivation  and  the  use  of  nitrogenous  fertilizers.  In  heading  back  for  this 
purpose  cut  off  from  one-third  to  one-half  of  the  top  growth  and  if  possible,  cut 
just  beyond  and  close  to  a  good  lateral.  Large  cuts  should  be  coated  over  with 
liquid  grafting  wax  or  white  paint  to  prevent  decay. 

After  a  vigorous  new  growth  has  been  obtained  the  new  shoots  may  be 
budded  by  either  of  the  methods  described  hereunder. 


Bud  Stick, 
A  small  branch  of  the  current  season's  growth  with  the  leaves  cut  off  so  as  to  leave 

a  part  of  the  leaf-stock  on  stick. 

Materials  Used  for  Budding 

1.  A  sharp  budding  knife  for  making  the  cuts  and  detaching  the  buds. 

2.  Raffia  for  wrapping  the  branches  or  trunk  at  points  where  buds  are  to 
be^inserted. 

3.  Bud  sticks  from  desired  varieties. 

4.  A  basket  or  pail  to  carry  bud  sticks  in. 
Methods  of  Budding 

There  are  various  methods  of  budding  but  those  most  widely  known  are 
the  shield  bud  and  plate  bud.  The  details  of  each  are  set  forth  under  their 
respective  headings. 

Shield  Budding 

(a)  From  trees  of  the  variety  which  it  is  desired  to  propagate,  cut  a  sufficient 
quantity  of  well  developed  healthy  branches  of  the  current  season's  growth. 
These  should  be  about  one  quarter  of  an  inch  in  diameter  at  the  base. 

(b)  Cut  from  the  lower  and  upper  ends  about  one  quarter  of  the  shoot, 
leaving  it  approximately  one  half  its  original  length. 

(c)  Cut  off  the  leaves,  taking  care  to  leave  about  one-half  inch  of  the  leaf 
stalk  to  facilitate  handling  of  the  buds. 

(d)  Wrap  bud  sticks  in  damp  sacking  to  prevent  drying  out. 

(e)  Select  a  smooth  place  on  the  trunk  of  the  tree  or  on  the  upper  surface 
of  the  branches  chosen  for  budding  and  make   a  "T"  shaped  cut  in  the  bark. 

(f)  Cut  from  the  bud  stick  a  medium-sized  bud.  In  cutting  the  bud,  the 
knife  should  be  inserted  in  the  bud  stick  from  one-half  to  three-quarter  inch 
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below  the  bud  and  drawn  upward  underneath  the  bud  until  the  edge  is  about 
one-quarter  inch  above  the  bud,  then  the  edge  is  turned  at  a  sUght  angle  and 
brought  out  about  three-quarters  of  an  inch  above  the  bud.  The  cut  should  be 
made  deep  enough  to  include  a  small  bit  of  wood.  This  bit  of  wood  is  some- 
times discarded  but  is  more  often  left  on  the  bud. 

(g)  Gently  raise  the  edges  of  the  longitudinal  slit  with  the  wedge  end  of 
the  budding  knife  and  insert  the  bud  by  shoving  it  down  underneath  the  two 
flaps  of  bark  until  the  top  of  the  bud  is  slightly  below  the  cross  cut.  The  pro- 
jecting tip  of  bark  is  then  cut  off  even  with  the  cross  cut  and  the  bud  pressed 
down.  In  some  cases  the  point  of  bark  is  cut  off  before  inserting  the  bud.  In 
either  case,  enough  bark  should  be  left  above  the  bud  to  allow  the  raffia  to  be 
bound  over  it  between  the  bud  and  the  cross  cut. 

(h)  Wrap  the  stock  above  and  below  the  bud  with  raffia  or  waxed  cotton, 
taking  care  not  to  cover  the  bud  in  so  doing.  The  raffia  should  be  tight  enough 
to  hold  the  flaps  of  bark  firmly  in  place  over  the  bud,  but  should  not  be  too  tight 
as  it  may  interfere  with  the  growth  of  the  bud.  The  bud  should  unite  with  the 
stock  in  from  two  to  three  weeks,  and  after  that  time,  the  string  or  raffia  should 
be  cut  to  prevent  injury  to  the  bud.    In  topworking  the  sweet  cherry  by  budding 
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it  has  been  found  that  better  results  are  secured  when  waxed  cotton  is  used  to 
tie  the  buds  in  place.  Also  it  has  been  observed  that  the  buds  will  come  through 
the  winter  in  better  condition  if  the  wrapping  material  is  left  on  over  winter. 
The  small  leaf  stalk  will  fall  off  if  a  union  takes  place,  but  if  the  operation  has 
not  been  successful,  it  will  continue  to  adhere  to  the  bud.  Early  next  spring 
the  branches  or  seedling  trunk  should  be  cut  off  a  few  inches  beyond  where  the 
bud  has  been  inserted.  This  stub  beyond  the  bud  will  serve  as  a  support  to 
which  the  growing  shoot  may  be  tied  to  prevent  it  blowing  about  during  the 
first  season  of  growth.  Late  in  the  summer  of  the  first  year's  growth,  or  in  the 
second  spring,  after  the  bud  has  grown  for  one  season,  the  stub  should  be  cut 
off  just  above  where  the  bud  has  been  placed. 

Small  trees  up  to  one  inch  in  diameter  may  be  top-worked  by  inserting  four 
or  five  buds  on  the  trunk  at  intervals  of  five  or  six  inches,  each  bud  being  placed 
on  a  different  side  of  the  tree,  where  it  is  desired  to  have  a  branch  appear.  In 
this  way,  it  is  possible  to  have  a  strongly  built  and  well  balanced  tree  when  the 
buds  develop  into  branches  or  have  a  high  or  low  headed  tree  by  placing  the 
buds  high  or  low  on  the  trunk.  After  the  buds  begin  to  grow  the  trunk  should 
be  cut  off  just  above  the  topmost  bud. 
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The  Plate  Bud 

The  plate  bud,  though  not  used  so  widely  as  the  shield  bud,  is  nevertheless 
a  good  method.  It  is  easier  to  do  than  the  shield  bud,  and  for  certain  species 
of  trees  such  as  the  sweet  cherry,  gives  better  results  in  nursery  work.  It  can 
also  be  done  later  in  the  season  than  the  shield  bud. 

For  this  method  branches  of  one-quarter  to  one  inch  in  diameter  are  quite 
satisfactory.  The  branch  is  prepared  for  the  bud  by  removing  a  thin  strip  of 
bark  one  and  one-half  to  two  inches  long  on  the  side  or  upper  surface  as  desired. 
This  can  be  easily  done  by  making  a  downward  slicing  cut  of  sufficient  depth 
to  expose  the  wood  to  a  width  of  one-quarter  inch.  The  loose  strip  of  bark  is 
not  removed  entirely,  but  is  cut  off  about  one-half  inch  above  the  lower  end  of 
the  slicing  cut.  The  bud  is  then  cut  from  the  bud  stick  in  almost  the  same  manner 
as  the  shield  bud,  the  only  difference  being  in  the  length  of  the  bud  strip.  For 
the  plate  bud  the  strip  should  be  the  same  length  as  the  exposed  section  on  the 
stock  branch.  In  removing  the  bud  strip  the  cut  should  be  made  deep  enough 
to  include  a  very  thin  slice  of  wood,  particularly  under  the  bud.  The  bud  is 
then  placed  in  position  by  inserting  the  basal  end  underneath  the  loose  flap  of 
bark  on  the  stock  and  aligning  the  edges  as  closely  as  possible  with  the 
edges  of  the  exposed  section  on  the  stock.  In  cases  where  this  exposed  area  is 
noticeably  wider  than  the  bud  strip  care  should  be  taken  to  align  the  bud  on 
one  side  or  to  place  it  diagonally  across  so  as  to  get  cambium  contact  on  both 
sides.  After  the  bud  has  been  placed  it  is  wrapped  in  position  with  long  narrow 
strips  of  waxed  cotton.  In  tying  the  buds  start  just  below  the  bottom  of  the 
bud  and  give  a  double  turn  around  the  branch  with  the  material  and  then  con- 
tinue upward  slightly  lapping  the  edge  of  the  material  with  each  turn  until 
the  bud  strip  has  been  completely  covered.  The  end  of  the  wrapping  material 
should  be  fastened  with  a  tack  or  by  inserting  it  under  the  last  turn  and  pulling 
tightly.  In  tying  the  buds  by  this  or  any  other  method  care  should  be  taken  to 
leave  the  bud  itself  exposed. 

The  plate  bud  is  used  chiefly  for  propagating  the  cherry  in  nurseries,  and 
to  a  lesser  extent  as  a  means  of  topworking  undesirable  trees.  In  topworking 
the  sweet  cherry,  much  better  results  are  secured  when  the  buds  are  coated  with 
a  thin  film  of  warm  parawax.  This  material  should  be  applied  when  warm  enough 
to  flow  easily  so  that  a  thin  coating  will  form  over  the  bud  and  any  exposed  tissue 
near  the  bud.  Parawax  assists  materially  in  that  it  prevents  desiccation  or 
drying  out. 

Care  of  Top-Worked  Trees 

The  pruning  of  grafted  trees  is  a  feature  that  requires  proper  consideration 
if  the  best  results  are  to  be  obtained.  Branches  which  have  been  grafted  usually 
throw  out  numerous  shoots  which  if  allowed  to  remain  will  interfere  with  the 
growth  of  the  grafts.  Most  of  these  shoots  should  be  removed,  particularly 
those  near  the  grafts  so  that  the  grafts  will  have  the  best  conditions  for  making 
a  strong  growth.  In  the  spring  of  the  second  year  after  grafting  remove  such 
branches  as  were  left  to  absorb  excess  sap  flow  or  to  carry  on  growth  processes. 
Remove  also  any  shoots  which  may  have  appeared  during  the  previous  summer. 

The  pruning  of  the  new  top  from  this  time  on  until  the  grafts  begin  to  bear 
should  be  done  in  much  the  same  way  as  is  now  recommended  for  young  non- 
bearing  trees.  That  is  to  say,  very  little  pruning  should  be  given.  All  that  is 
necessary  is  to  cut  out  sucker  growth  from  the  stock  and  to  remove  the  least 
desirable  of  crowding  branches  of  the  scion  variety.  The  reason  for  recommending 
light  pruning  is  that  experimental  work  shows  conclusively  that  the  less  pruning 
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a  young  non-bearing  fruit  tree  receives  the  faster  it  will  grow  and  the  sooner 
it  will  come  into  bearing. 

In  the  grafting  over  of  most  trees  the  majority  of  branches  require  two  or 
more  scions.  In  such  cases,  if  more  than  one  grows,  all  should  be  left  until  they 
begin  to  crowd  each  other.  When  this  condition  is  noted  the  least  desirable 
should  be  cut  out,  leaving  one  good  strong  graft  on  each  stub.  The  leaving  of 
more  than  one  graft  on  a  stub  until  a  crowded  condition  appears,  is  recommended 
because  of  the  more  rapid  healing  over  of  the  stub  which  takes  place  when  two 
grafts  are  left.  When  these  crowding  grafts  are  cut  out  the  cut  should  be  made 
slightly  beyond  the  end  of  the  stub  so  that  some  of  the  basal  part  of  the  graft 
remains  as  living  tissue  for  a  protection  to  the  original  cut. 

(2)  BRIDGE  GRAFTING 

Many  valuable  fruit  trees  are  lost  from  time  to  time  through  damage  being 
done  to  the  bark  on  the  lower  part  of  the  trunks  by  various  agencies,  such  as 
rodents,  insects,  plant  diseases,  mechanical  injury  or  climatic  influences. 

Examples  of  Trunk  Injury 

(a)  Rodents.  Mice  or  rabbits  often  partly  or  completely  girdle  the  trunks 
of  trees  at  or  near  the  ground  during  the  winter. 

(b)  Insects.  Bark  borers  sometimes  girdle  trees  by  tunnelling  the  bark, 
thus  checking  growth  or  killing  the  bark  outright. 

(c)  Disease.  Bacterial  blight  of  the  pear  and  apple  occasionally  destroys 
part  of  the  bark  on  the  trunks  of  trees  while  the  bark  near  the  ground  or  on  the 
limbs  above  may  be  uninjured. 

(d)  Winter  Injury.  Certain  varieties  of  apple  such  as  the  King,  Ontario 
and  Grimes  Golden  are  subject  to  a  form  of  winter  injury  known  as  collar  or 
crown  rot.  The  bark  just  above  the  crown  or  collar  may  be  partly  or  wholly 
destroyed  by  the  action  of  low  temperatures.  Another  form  of  winter  injury 
is  known  as  "Bark  Splitting."  In  severe  cases,  the  bark  will  split  vertically  in 
several  places,  and  it  may  also  be  separated  from  the  wood  for  several  inches 
up  and  down  the  trunk. 

(e)  Mechanical  Injury,  The  bark  on  fruit  trees  is  occasionally  damaged 
through  carelessness  in  handling  tools  and  implements. 

Trees  injured  by  any  of  the  agencies  noted  above  may  be  saved  by  bridge 
grafting.  The  term  bridge  grafting  is  used  in  reference  to  an  application  of  the 
art  of  grafting  in  which  a  bridge  of  living  tissue  is  made  across  the  injured  areas, 
thus  permitting  of  a  continuation  of  growth  processes.  There  are  several  ways 
in  which  bridging  may  be  accomplished,  each  one  of  which  will  give  good  results 
if  properly  done. 

Just  before  the  bridging  is  to  be  done,  both  edges  of  the  injured  area  should 
i)e  cut  back  to  the  uninjured  healthy  bark  and  the  exposed  area  cleaned  of 
bits  of  dead  tissue.  In  doing  this  cleaning  care  should  be  taken  to  leave  every 
bit  of  healthy  bark  even  though  it  may  occur  as  an  island  in  the  girdled  area, 
or  may  necessitate  leaving  the  girdle  with  an  uneven  margin.  It  should  not  be 
forgotten  that  any  living  tissue  on  the  tree  is  better,  for  a  while  at  least,  than 
that  which  is  put  on  by  artificial  means. 
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Directions  for  Bridge  Grafting 

Method  A.  The  Channel  Bridge — This  method  receives  its  name  from 
the  fact  that  the  scions  are  set  in  channels  made  in  the  bark  above  and  below 
the  girdle.  Scions  for  this  as  well  as  other  methods  should  be  made  from  strong 
well-grown  shoots  of  the  previous  season's  growth  such  as  are  found  at  the 
terminals  of  vigorous  growing  trees,  or  what  is  even  better,  sucker  growth  from 
the  centre  of  the  tree.  Suckers  from  the  base  of  the  girdled  tree  itself  also  make 
the  very  best  of  bridges  as  they  already  have  one  point  of  contact  and  should 
therefore  be  used  wherever  they  occur. 

The  scions  for  the  channel  bridge  are  prepared  by  reducing  the  diameter 
of  the  upper  and  lower  ends  for  a  length  of  two  to  three  inches  to  one-half  their 
original  thickness.  The  edges  of  these  reduced  sections  are  then  very  lightly 
pared  to  expose  the  cambium.  This  must  be  carefully  done  as  it  is  easy  to  take 
off  too  much  tissue  and  thereby  place  the  cambium  in  a  position  where  it  could 
not  come  in  contact  with  the  cambium  on  the  stock.  Channels  the  exact  width 
and  length  of  the  prepared  section  of  the  scions  should  then  be  cut  in  the  bark 
above  and  below  the  injured  area.  This  is  best  accomplished  by  holding  the 
prepared  scion  against  the  trunk  and  outlining  its  position  thereon.  The  scion 
is  then  laid  aside  and  the  channel  cut  in  the  bark  following  the  guide  lines  made 
as  just  described. 

In  making  this  channel  it  is  necessary  to  remove  every  part  of  the  bark 
down  to  the  wood.  This  may  be  easily  done  with  a  narrow  chisel  or  a  small 
screw  driver  with  a  sharp  blade.  If  any  bark  were  to  be  left  in  the  bottom  of 
the  channel  it  would  prevent  the  very  necessary  cambium  contact  between 
stock  and  scion. 

The  scions  are  then  fitted  in  the  channels,  special  care  being  taken  to  have 
the  edges  of  the  prepared  sections  fit  exactly  in  the  corners  of  the  channel.  If 
the  channel  has  inadvertantly  been  cut  too  wide  the  scion  should  be  crowded 
on  one  side  so  as  to  be  sure  of  cambium  contact  at  one  point  at  least.  When  the 
scions  are  placed  they  are  fastened  in  position  with  small  nails  or  brads.  Wax 
is  then  applied  over  the  points  of  contact  and  on  all  exposed  wood  surfaces. 

Method  B.  The  scions  are  cut  to  a  wedge  shape  at  both  ends  by  making 
a  diagonal  cut  one  and  one-half  to  two  inches  long  on  one  side  with  a  very  short 
sloping  cut  on  the  opposite  side.  Vertical  incisions  about  one  and  one-half 
inches  long  are  made  in  the  bark  above  and  below  the  injury  at  the  points  where 
the  scions  are  to  be  inserted  and  the  bark  is  raised  by  inserting  a  knife  blade 
between  the  bark  and  the  wood.  The  scion  is  then  placed  in  position  by  inserting 
the  lower  end  under  the  slit  bark  at  the  bottom  of  the  girdle  and  the  upper  end 
under  the  slit  at  the  top.  As  each  scion  is  placed  it  should  be  fastened  in  position 
with  a  nail  or  brad  as  in  channel  grafting.  Scions  should  be  cut  long  enough  to 
allow  of  a  slight  outward  bow  being  formed  when  placed  in  position. 

Method  C.  Occasionally  trees  are  found  where  the  injured  area  is  too 
large  to  permit  of  the  use  of  scions  as  described  above  or  in  some  cases  the  girdle 
extends  below  the  ground  to  the  roots.  Where  extensive  injuries  of  this  kind 
occur  it  is  questionable  whether  bridge  grafting  is  advisable  in  all  cases.  In 
some  cases,  however,  it  may  be  worth  while  saving  the  tree.  This  may  be  done 
by  planting  young  trees  of  the  same  kind  but  not  necessarily  of  the  same  variety, 
near  the  base  of  the  affected  tree.  These  trees  are  set  in  a  ring  around  the  tree 
and  at  a  slight  distance  from  the  base.  After  the  little  trees  have  been  planted 
the  tops  are  cut  off  leaving  a  trunk  of  sufficient  length  to  permit  of  a  good 
contact  above  the  girdle.  The  upper  end  of  these  little  trunks  are  prepared 
and  laid  in  channels  precisely  as  described  for  the  channel  bridge. 
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Method  D.  A  T-shaped  cut  is  made  in  the  bark  about  an  inch  above 
and  below  the  girdle,  the  upper  one  being  in  the  form  of  an  inverted  "T," 
thus  1.  The  scions  are  cut  to  a  wedge  shape  at  both  ends  as  described  in 
Method  "B,"  and  placed  in  position  by  shoving  the  ends  underneath  the  raised 
corners  of  the  ''T"  shaped  cuts.  Brads  or  small  nails  are  then  used  to  fasten 
the  scions  in  place. 

In  all  operations  of  bridge  grafting,  it  is  desirable  to  space  the  scions  as 
closely  as  possible  along  the  margins  of  the  girdle  without  unduly  interfering 
with  the  bark.  The  channel  method  has  an  advantage  in  that  it  permits  of  closer 
spacing  than  some  of  the  other  methods.  In  this  method  scions  may  be  placed 
as  closely  as  one  inch  apart  if  the  work  is  carefully  done,  but  with  other  methods 
which  involve  lifting  the  bark,  a  wider  spacing  is  necessary  to  avoid  undue 
interference  with  the  margins  of  the  girdle.  A  one-inch  spacing  on  a  four-inch 
tree  would  require  from  ten  to  twelve  scions,  a  number  that  might  seem  unduly 
large  particularly  where  many  trees  were  to  be  bridged.  In  the  case  of  large 
numbers  of  trees  being  injured,  it  would  be  better  to  space  the  scions  farther 
apart  as  a  matter  of  expediency,  and  then  fill  in  the  spaces  the  following  year 
with  more  scions. 

Where  good  scions  have  been  used  and  a  union  takes  place,  shoots  often 
grow  on  these  scions.  This  growth  should  be  left  for  the  first  season  at  least 
and  possibly  for  the  second  year  as  well,  because  of  its  beneficial  affect  on  the 
diameter  growth  of  the  scion.  Observations  made  in  this  Province  show  con- 
clusively that  scions  with  shoots  will  grow  twice  as  fast  as  those  without  any. 
After  the  scions  have  become  well  established  the  shoots  should  be  removed. 

In  many  cases  of  girdling  the  injury  extends  only  part  of  the  way  around 
the  trunk.  Where  the  injured  area  occurs  on  small  trees  and  does  not  involve 
more  than  one-third  the  circumference,  it  may  not  be  necessary  to  bridge.  In 
such  instances,  the  exposed  area  should  be  coated  with  good  hot  wax  as  a  means 
of  preserving  the  wood,  and  left  to  heal  over  of  itself. 

Where  the  trees  have  been  completely  girdled  by  rabbits,  mice  or  other 
agencies,  and  are  not  more  than  two  or  three  years  old,  it  might  be  better  to 
dig  them  up  and  replace  by  new  trees.  If  the  injury  is  some  distance  above  the 
crown  the  tree  may  be  saved  by  sawing  off  the  trunk,  and  cleft,  or  bark  grafting 
with  the  desired  variety;  or  one  may  dispense  with  grafting  and  take  a  chance 
on  good,  strong  sprouts  developing  on  the  uninjured  part  above  the  original  bud 
or  graft.     The  best  one  of  these  sprouts  should  be  selected  for  the  new  trunk. 

The  old  saying  that  prevention  is  better  than  cure  is  especially  applicable 
to  the  girdling  of  fruit  trees.  All  the  injury  usually  done  by  mice  and  most  of 
that  done  by  rabbits  may  be  more  easily  prevented  than  repaired.  For  pre- 
ventive measures  the  reader  is  referred  to  Ontario  Department  of  Agriculture, 
Bulletin  323,  "The  Apple  in  Ontario." 

(3)  PROPAGATION 

Fruit  and  ornamental  trees  or  shrubs  which  cannot  be  economically  propa- 
gated by  other  means  can  be  quickly  reproduced  by  various  forms  of  grafting. 
Whip  grafting  on  seedling  roots  and  budding  on  seedling  trunks  are  the  methods 
most  extensively  used  in  the  propagation  of  fruit  trees. 

The  propagation  of  fruit  trees  on  a  commercial  basis  is  a  special  business 
which  requires  expert  knowledge  and  for  this  reason  it  is  not  usually  undertaken 
by  the  fruit  grower,  but  is  carried  on  by  nurserymen.  It  usually  will  not  pay 
the  grower  to  propagate  his  own  fruit  trees,  but  if  one  so  desires,  it  may  be  done. 
Ontario  fruits  are  propagated  by  budding  or  root  grafting  on  suitable  stocks. 
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The  following  table  will  show  the  methods  used  for  the  tree  fruits  grown  in 
Ontario: — 


[Stocks  Produced 

Kinds  of  Fruit 

How  Propagated 

When  Propagated 

Stock  Used 

from 

Apples 

(a)  Standard 

1.  Root  Grafting 

Jan. — Feb. 

French  or  American 

Seeds 

2.  Budding 

x\ugust 

grown     seedlings 
or  Siberian  crab 

(b)  Semi-dwarf .  .  . 

1.  Root  Grafting 

2.  Budding 

Jan. — Feb. 
August 

Doucin  apple 

Mound  layers 

(c)    Dwarf 

1 .  Root  Grafting 

Jan. — Feb. 

Paradise  apple 

((           « 

2.  Budding 

August 

Pears 

(a)  Standard 

1.   Root  Grafting 

Jan. — Feb. 

French  grown  Seed- 

Seeds 

2.  Budding 

August 

lings,  Kieffer  pear 

« 

(b)    Dwarf 

1.  Root  Grafting 

2.  Budding 

Jan. — Feb. 
August 

Angiers  quince 
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Budding 

Budding  is  a  common  method  of  propagating  fruit  trees,  especially  peach, 
cherry  and  plum.  The  style  generally  used  is  shield  budding,  so-called,  because 
the  bud  when  properly  cut  from  the  bud  stock  resembles  a  shield.  Young 
seedling  trees  are  used  as  stocks  on  which  to  bud  the  desired  varieties.  The 
stocks  are  prepared  for  budding  by  stripping  leaves  from  the  trunk  to  four 
inches  above  the  ground  a  few  days  before  budding  is  to  be  done.  This  is  done 
to  give  a  clear  smooth  place  in  which  to  insert  the  new  bud  and  to  prevent  the 
old  buds  interfering  with  the  growth  of  the  new  bud  after  it  has  been  placed. 
The  method  of  procedure  for  this  purpose  is  the  same  as  described  in  top-working 
the  trunks  or  branches  of  small  trees  by  budding.  The  bud,  however,  should 
be  placed  on  the  north  side  of  the  seedling  tree,  not  more  than  three  inches 
above  the  surface  of  the  ground.  When  the  bud  has  been  set,  it  is  wrapped  with 
raffia  to  hold  it  in  place.  In  two  or  three  weeks,  the  bud  will  have  formed  a 
union  with  the  stock  after  which  the  raffia  is  removed.  The  stock  is  cut  off  above 
the  bud  early  the  following  spring.  In  a  year  or  two  the  budded  trees  are  ready 
for  planting. 

Root  Grafting 

This  method  of  propagating  fruit  trees  is  extensively  used  in  Canada  for 
apples.  The  roots  which  are  used  as  stocks  are  usually  obtained  from  France, 
and  occasionally  from  the  United  Sta^tes,  but  may  be  produced  by  sowing  seeds 
of  standard  sorts  or  of  the  Siberian  Crab  (Pyrus  baccata).  Seedling  trees  for 
root  grafting  should  be  dug  up  in  the  fall  and  heeled  in,  in  sand  in  a  cool  cellar 
until  wanted  for  grafting.  During  January  or  February  the  trees  are  taken  out 
and  root  grafted  by  the  whip  and  tongue  method.    A  small  section  of  root  three 
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to  four  inches  long,  is  used  as  stock  or  a  whole  root  may  be  used.  The  method 
of  cutting  and  fitting  the  stock  and  the  scion  is  the  same  as  described  under  the 
section  on  top-working  by  whip  grafting.  The  stock  and  the  scion  are  then 
wrapped  with  string  and  coated  with  wax  at  the  point  of  union  after  which  they 
are  set  away  until  spring.  By  this  time  a  union  will  have  taken  place,  after  which 
the  string  is  cut,  and  the  grafts  are  planted  in  a  nursery  row.  If  own-rooted 
trees  are  desired,  these  may  be  produced  by  using  scions  from  eight  to  twelve 
inches  long  and  planting  deep,  with  only  one  or  two  buds  above  the  surface  of 
the  ground.  The  scions  of  some  varieties  will  produce  roots  and  in  the  cases  of 
hardier  sorts,  the  result  is  a  tree  which  suffers  less  from  root  killing. 

Hardy  Fruit  Stocks 

The  problem  of  securing  hardy  root  stocks  for  propagation  purposes,  or 
hardy  varieties  on  which  to  top-work  other  desirable  and  less  hard}^  varieties,  is 
one  of  great  importance  to  fruit  growers  living  in  the  northern  apple  growing 
regions  of  America.  This  problem  has  recently  come  in  for  consideration  by 
several  experiment  stations  in  the  United  States  and  some  valuable  initial  work 
has  already  been  done.  Much  more  remains  to  be  done  along  this  line,  and 
many  are  of  the  opinion  that  a  comprehensive  line  of  investigational  and 
research  work  on  the  fruit  stock  problem  should  be  undertaken  in  Ontario. 
The  writer  had  the  privilege  of  spending  one  year  in  making  a  special  study  of 
this  problem  while  acting  as  research  assistant  in  the  Pomology  section  of  the 
Iowa  State  College.  Some  interesting  and  valuable  data  were  obtained  by 
original  investigational  work  and  from  correspondence  with  fruit  growers  and 
experiment  station  officers  in  various  parts  of  Canada  and  the  United  States. 
A  summary  of  these  data  show  fairly  conclusively  that  some  good  commercial 
varieties  of  apples  which  are  not  entirely  hardy  can  be  more  satisfactorily  grown 
by  top-grafting  on  hardy  vigorous  stocks  planted  for  the  purpose. 

The  varieties  which  were  most  frequently  mentioned  by  correspondents  as 
desirable  stocks  are  as  follows:  (1)  Hibernal,  (2)  Virginia  Crab,  (3)  Tolman 
Sweet.  The  above-named  varieties  appear  to  have  given  the  best  satisfaction 
over  a  wider  range  of  territory  than  any  other  varieties  listed.  In  the  Middle 
Western  States,  the  Virginia  Crab  and  the  Hibernal  appear  to  be  the  most 
satisfactory  stocks  for  the  three  leading  commercial  varieties,  e.g.,  Grimes, 
Jonathan  and  Delicious,  and  in  the  Eastern  States  and  Ontario,  the  Tolman 
Sweet  appears  to  be  the  favourite  for  working  with  such  varieties  as  Spy, 
King,  Cayuga  Red  Streak  and  Baldwin.  In  the  colder  parts  of  Ontario,  e.g., 
St.  Joseph  Island,  the  Hibernal  and  Darts  Crab  are  said  to  be  the  best  stocks 
for  the  varieties  grown  there. 

The  common  nursery  practice  of  using  French  crab  roots  for  propagation 
purposes  is  open  to  criticism,  largely  because  it  is  believed  by  many  that  such 
stocks  are  lacking  in  hardiness.  There  is  some  evidence  to  show  that  own-rooted 
trees  of  hardy  varieties  are  much  more  desirable  on  account  of  the  greater  hardi- 
ness which  is  secured.  Some  economical  system  should  be  devised  of  securing 
hardy  root  stocks  for  propagation  purposes  or  of  getting  hardy  varieties  on  their 
own  roots  to  be  grown  either  as  stocks  for  re-working  or  for  fruit.  This  important 
work  should  be  undertaken  by  our  experiment  stations,  and  when  brought  to 
a  successful  stage  should  be  adopted  by  our  nurserymen. 
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GRAFTING  MATERIALS 
Grafting  Waxes 

The  operation  of  waxing  Is  an  Important  factor  In  securing  a  good  stand  of 
scions.  Wax  when  properly  made  and  applied  protects  the  scions  against  desicca- 
tion or  drying  out  and  thus  favours  growth  conditions. 

There  are  various  formulae  for  the  preparation  of  wax,  two  of  which  are 
given  herewith.  These  are  referred  to  as  "hand  wax"  and  "brush  wax,"  because 
of  the  method  of  application.  The  hand  wax,  or  hard  wax  as  it  Is  sometimes 
called.  Is  applied  with  the  hands  in  a  semi-plastic  condition  while  the  brush  wax 
is  applied  in  a  liquid  condition  with  a  brush. 

i.  Hand  Wax  or  Hard  Wax  formula. 

Resin  (crushed) 4  parts  by  weight 

Beeswax • 2       "      "       " 

Tallow 1       "      "       " 

This  wax  is  prepared  as  follows.  Place  the  resin  in  a  kettle  and  melt  over 
a  slow  fire.  Add  the  beeswax  and  when  this  has  melted  add  the  tallow.  When 
all  Is  melted  pour  the  mixture  Into  a  pail  of  cold  water.  The  hands  should  then 
be  greased  and  the  wax  worked  until  it  becomes  pliable  and  of  a  uniform  con- 
sistency. For  convenience  in  carrying,  it  may  be  moulded  Into  balls  weighing 
about  a  pound  and  then  wrapped  in  oiled  paper. 

When  ready  to  apply  work  with  the  hands  until  the  wax  is  soft  enough  to 
permit  of  It  being  forced  into  the  clefts  and  spread  over  the  cut  ends  of  the 
grafted  branches. 

2.  Brush  Wax. 

A  brush  wax  is  now  being  used  which  has  superceded  the  hard  wax  in  some 
sections.  This  wax  retains  its  good  qualities  longer  than  any  of  the  hand  waxes 
and  can  be  more  quickly  and  easily  applied.  In  addition  It  Is  somew^hat  cheaper 
and  will  go  farther  than  the  hand  wax  described  above.  This  wax  is  made  as 
follows: 

Resin 5  lbs. 

Beeswax lib. 

Linseed  oil  (raw) 3^  to  J^  pint 

Lampblack  or  powdered  charcoal M  lb. 

Melt  the  resin,  add  beeswax  and  when  this  has  melted  pour  In  the  oil. 
Remove  from  the  fire  and  stir  in  the  lampblack,  a  little  at  a  time  to  avoid  boiling 
over.  This  mixture  Is  highly  inflammable  and  should  be  carefully  watched 
to  prevent  boiling  over  while  the  cooking  Is  going  on. 

Where  only  a  small  amount  of  wax  is  needed  it  may  be  prepared  and  used 
as  soon- as  cool  enough  to  apply  without  Injury  to  the  scions.  In  cases  where  a 
considerable  amount  of  grafting  is  to  be  done,  it  is  best  to  prepare  a  good  supply 
of  wax  in  advance.  This  may  be  done  conveniently  by  melting  the  w^ax  as 
described  above  and  pouring  it  into  shallow  pans  to  a  depth  of  about  an  inch 
for  cooling.  After  the  wax  has  hardened  It  may  be  removed  from  the  pans 
by  striking  a  sharp  blow  on  the  bottom.  The  wax  can  then  be  broken  up  Into 
sections  and  melted  as  desired. 

Parawax 

In  recent  years  parawax  has  been  used  as  a  substitute  for  the  ordinary 
forms  of  grafting  wax.  In  the  majority  of  cases  it  has  given  very  good  results 
and  in  a  few  instances  has  given  excellent  satisfaction.     Parawax  cannot  be 
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applied  in  a  semi-plastic  form  and  therefore  has  to  be  melted  before  using.  It 
should  be  applied  when  hot  enough  to  flow  easily  but  not  hot  enough  to  injure 
the  buds  or  bark.  The  best  temperature  for  application  has  not  yet  been  deter- 
mined, but  it  is  believed  that  a  temperature  of  170°  F.  is  not  too  high. 

Grafting  Tools 

The  tools  required  for  grafting  are  easy  to  obtain  and  in  fact  are  found 
on  most  farms.     The  chief  requirements  are  as  follows. 

1.  Saw. — A  single  edge  pruning  saw  with  fine  teeth  or  a  medium  fine  hand 
saw  are  quite  satisfactory  for  cutting  off  the  branches.  All  saws  should  be  kept 
very  sharp,  so  as  to  make  smooth  clean  cuts. 

2.  Grafting  Knife. — There  are  several  good  grafting  knives  on  the 
market,  any  one  of  which  will  give  satisfaction.  The  principal  requirement  of  a 
grafting  knife  is  that  it  shall  be  very  sharp  and  have  a  strong  blade.  Much 
of  the  success  in  grafting  depends  upon  bringing  together  clean  straight  cut 
surfaces  of  stock  and  scion  and  this  condition  can  be  obtained  only  where  sharp 
knives  are  used.  A  good  sharp  pocket  knife  may  be  used  as  a  substitute  for  a 
grafting  knife. 

3.  Grafting  Chisel  or  Butcher  Knife. — A  grafting  chisel  is  used  to 
split  the  branches  for  cleft  grafting.  Chisels  may  be  bought  from  orchard, 
supply  houses  or  made  by  a  blacksmith.  A  strong  butcher  knife  may  be  used 
for  splitting  the  branches  with  very  good  success.  Indeed  a  butcher  knife  does 
not  split  the  wood  fibres  as  does  a  grafting  chisel,  and  thus  makes  a  cleaner 
smoother  cut.  When  a  butcher  knife  is  used  it  will  be  necessary  to  use  a  screw 
driver  to  hold  open  the  cleft.  As  a  matter  of  fact  a  screw  driver  is  really  better 
than  a  grafting  chisel,  because  it  can  be  more  easily  used  to  adjust  the  width 
of  the  cleft  and  thus  permits  of  a  better  fitting  of  scions. 

4.  Mallet  or  Hammer. — In  making  clefts  a  mallet  or  hammer  is  necessary 
to  drive  in  the  chisel  or  butcher  knife.  A  section  of  a  branch  about  fifteen 
inches  long  and  from  two  to  three  inches  thick  makes  a  good  substitute  for 
either  of  the  above. 

5.  Brushes. — A  small  paint  brush  about  one  inch  wide  is  all  that  is 
necessary  for  applying  the  wax.  These  brushes  can  usually  be  purchased  for  a 
small  amount  and  last  just  as  long  as  a  more  expensive  brush.  In  applying  wax 
care  should  be  taken  to  keep  the  brush  out  of  the  pot  when  not  in  use.  If  the 
brush  is  allowed  to  stand  in  the  waxing  pot  it  will  destroy  the  bristles  in  a  short 
time. 

6.  Waxing  Pot. — Where  brush  wax  is  used  it  will  be  necessary  to  keep  it 
quite  warm  while  applying.  For  this  purpose,  a  cheap  but  serviceable  waxing 
pot  can  be  easily  made  by  taking  an  old  kerosene  can,  cutting  out  the  top  and 
making  eight  small  holes  about  five  inches  from  the  top,  two  on  each  side  about 
four  inches  apart,  and  running  wires  through  these  holes  so  that  the  wires  cross 
each  other  and  form  a  frame  to  support  the  vessel  containing  the  wax.  A  hole 
is  cut  in  the  side  and  an  alcohol  lamp  or  a  kerosene  lamp  is  set  in  the  bottom  to 
provide  heat  to  keep  the  wax  warm  and  soft.  If  desirable,  one  may  purchase  a 
special  waxing  pot  or  grafting  lantern.  One  of  the  best  of  these  lanterns,  known 
as  the  Merribrooke  Heater,  is  now  sold  by  some  of  the  orchard  supply  houses. 
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INTRODUCTION 


Any  person  who  has  to  combat  insect  pests  can  do  so  intelHgently  only  if 
he  keeps  in  mind  the  following  things: 

1.  Most  insects,  as  all  beetles,  moths  and  two-winged  flies,  pass  through 
four  stages:  egg,  larva,  pupa,  and  adult.  For  instance,  in  the  case  of  the  house- 
fly there  are  the  little  white  eggs,  laid  usually  in  fresh  horse  manure.  These  hatch 
into  tiny,  white  maggots  which  feed  on  the  juices  of  the  manure  until  full-grown; 
at  which  time  they  are  about  half-an-inch  in  length.  Then  these  change  into 
pupae,  which  are  like  very  large,  plump  grains  of  wheat  but  are  brown  or  reddish 
brown  in  colour.  These  a  few  days  later  change  into  adults  or  winged  flies,  thus 
completing  the  life  cycle. 

During  the  pupal  stage  insects  do  not  feed  but  remain  inactive  while  the 
internal  changes,  which  transform  them  into  adults,  are  taking  place. 

2.  Other  insects,  as  grasshoppers,  plant  or  leaf  bugs,  leaf -hoppers,  scales 
and  aphids,  instead  of  passing  through  the  above  four  stages  in  their  life  cycle 
pass  through  only  three:  egg,  nymph  or  larva,  and  adult.  Hence  in  these 
insects  there  is  no  pupal  stage.  In  their  case  the  larvae  are  usually  called 
nymphs.  Most  nymphs  resemble  closely  the  adults  except  that  they  have  no 
wings. 

Aphids  during  the  summer  are  an  exception  to  the  above  rule  in  that  they 
lay  no  eggs  but  give  birth  to  living  young.  In  late  autumn,  however,  they  do 
lay  eggs  and  this  is  the  stage  in  which  they  winter  in  the  open. 

3.  For  our  purpose  all  insects  may  be  divided  into  two  great  classes: 

(a)    Those  having  biting  mouthparts. 

{b)     Those  having  piercing  and  sucking  mouthparts. 

These  two  classes  may  be  distinguished  from  each  other  easily  by  observing 
how  they  feed  or  the  effect  of  their  feeding.  The  biting  insect  always  eats  pieces 
out  of  the  plant,  leaving  holes  or  jagged  margins.  The  sucking  insect  never 
does  this  but  merely  punctures  the  surface  of  the  plant  with  its  fine,  sharp, 
needle-like  beak  and  then  sucks  the  juices  up  from  the  interior.  The  injury 
to  the  plant  in  this  case  comes  from  the  loss  of  its  juice  or  sap  and  sometimes 
also  from  a  poison  injected  into  the  tissues  by  the  insect  when  feeding. 

4.  Biting  insects  may  in  most  cases  be  combated  by  spraying  or  dusting 
the  plants  on  which  they  feed  with  a  poison,  such  as  arsenate  of  lead,  arsenate 


of  lime,  or  Paris  green.     These  poisons  are  often  called  stomach  poisons,  because 
the  insect  in  feeding  takes  them  into  its  stomach  and  is  thereby  poisoned. 

5.  Sucking  insects  cannot  be  killed  by  stomach  poisons,  because  they  feed 
only  on  the  juices  drawn  from  beneath  the  surface  of  the  plant,  and  so  cannot 
get  the  poisons  into  their  bodies.  They  may  be  combated  by  contact  poisons; 
that  is,  by  hitting  them  with  a  spray  or  dust  that  kills  them  by  contact.  Such 
poisons  are  nicotine  sulphate  40  per  cent.,  lubricating  oil  emulsion,  soap  sprays, 
nicotine  dust,  pyrethrum  powder  and  corrosive  sublimate.  Remember  that  to 
kill  a  sucking  insect  the  poison  must  hit  it. 

6.  All  larvae  and  nymphs  are  more  easily  killed  when  young  and  small 
than  when  full  grown  or  nearly  so;  hence  it  is  usually  wise  to  spray  injurious 
insects  as  soon  as  possible  after  the  eggs  have  hatched.  |*  ^ 

7.  Thoroughness  of  application  is  very  important;  for,  if  a  plant  is  only 
half  covered  with  the  spray,  sufficient  insects  will  often  escape' destruction  to 
continue  breeding  and  cause  much  loss. 


Fig.  1. — Head  of  sucking  insect,  showing 
long,  slender  beak  and  fine,  needle- 
like lance,  which  pierces  through  the 
surface  of  the  leaf  or  plant. 

(R.  Ozburn.) 

8.  Since  many  pests  winter  over  as  eggs,  larvae,  pupae  or  adults  on  plants 
left  in  the  field  or  under  rubbish  or  in  weedy  or  grassy  places,  it  is  often  a  great 
help  to  make  a  practice  in  the  fall  of  cleaning  off  all  the  rubbish  and  ploughing 
under  or  burning  all  the  crop  remnants,  and  in  the  spring  burning  over  early  all 
weedy  and  grassy  places  before  the  insects  become  active. 


Stomach  Poisons 

Arsenate  of  Lead. — This  is  white  in  colour  and  is  sold  almost  exclusively 
in  the  powder  form  now.  It  is  generally  used  at  the  strength  of  one-and-a-half 
pounds  to  forty  gallons  of  water  or  of  Bordeaux  mixture.  Against  some  insects, 
however,  as  potato  bugs,  it  is  necessary  to  double  or  nearly  double  the  strength. 
Arsenate  of  lead  is  the  only  safe  arsenical  poison  to  use  with  water  alone  on 
delicate  foliage.  It  remains  well  in  suspension  and  adheres  excellently  to  the 
surface  of  the  leaf.  Its  main  defects  are  that  it  is  a  slow  killer  and  rather 
expensive. 

Arsenate  of  Lime  (Calcium  arsenate). — This  also  is  a  white  powder  and 
looks  exactly  like  arsenate  of  lead  but  is  much  stronger,  one  pound  being  equiv- 
alent to  one-and-a-half  pounds  of  the  arsenate  of  lead.     It  remains  in  suspension 


and  adheres  to  the  plants  almost  as  well  as  the  other  poison  and  in  addition 
costs  only  a  little  more  than  half  as  much  per  pound.  Its  chief  defect  is  a 
tendency  to  burn  the  foliage  of  tender  plants,  if  used  with  water  alone.  With 
Bordeaux  mixture,  however,  it  is  safe.  Potato,  cabbage,  and  cauliflower  foliage 
is  hardy;  so  this  is  the  cheapest  poison  to  use  on  these  plants  either  as  a  spray 
or  as  a  dust. 

Paris  Green. — This  is  a  green  powder  commonly  used  at  the  strength  of  one- 
half  to  one  pound  to  forty  gallons  of  water  or  of  Bordeaux  mixture.  On  potatoes 
the  strength  is  usually  doubled.  Its  chief  merit  is  that  it  kills  quickly.  The 
main  defects  are  that  it  does  not  remain  in  suspension  at  all  well  and  therefore 
washes  off  usually  with  the  first  heavy  rain ;  that  it  is  inclined  to  burn  when  used 
with  water,  though  safe  with  Bordeaux  mixture;  and  that  it  is  expensive. 

Sodium  Fluosilicate. — This  is  a  fine  white  powder  and  is  used  as  a  dust  but 
is  usually  diluted  first  with  from  five  to  nine  times  its  own  bulk  of  hydrated 
lime  or  gypsum.  It  has  the  advantage  that  on  some  insects  it  is  both  a  stomach 
and  a  contact  poison.  In  poison  baits  for  grasshoppers  and  cutworms  it  is  used 
at  the  same  strength  as  Paris  green  and  is  said  to  be  equally  effective.  Up  to 
the  present  time  it  is  not  readily  available,  but  as  it  is  cheap  and  easily 
manufactured  it  may  soon  be  procured  more  readily.  It  is  not  nearly  so  safe  as 
arsenate  of  lead  and  may  burn  some  kinds  of  plants  though  others  are  uninjured. 

Derris. — This  is  a  light,  brown  powder  made  from  the  roots  of  certain 
shrubs  grown  in  the  far  east,  especially  in  the  Malay  peninsula.  It  is  supposed 
to  be  both  a  contact  and  stomach  poison  and  when  used  as  a  dust  is  usually 
diluted  with  air-slaked  lime  or  hydrated  lime  or  gypsum  in  the  proportions 
of  about  one  part  by  bulk  to  twenty  or  even  forty  parts  of  the  diluent.  As  a 
spray  it  is  quite  harmless  to  foliage  even  with  water  alone.  It  is  a  good  insec- 
ticide against  a  considerable  number  of  insects  but  not  against  all.  Unfortunately 
it  is  even  more  difficult  to  secure  than  sodium  fluosilicate,  though  it  will  likely 
be  put  on  the  market  in  the  comparatively  near  future. 

Contact  Poisons 

Nicotine  Sulphate  40  per  cent. — This  is  a  concentrated  extract  of  tobacco 
containing  40  per  cent,  of  nicotine.  It  is  commonly  used  at  the  strength  of 
about  one  pint  to  100  gallons  of  water.  The  addition  of  two  or  three  pounds 
of  soap  dissolved  in  boiling  water  adds  to  its  killing  power,  chiefly  by  causing 
it  to  spread  more  uniformly  over  the  surface  of  the  insect.  It  can  be  and  often 
is  used  as  a  dust  when  mixed  with  hydrated  lime.  As  a  dust  the  most  common 
strength  is  five  pounds  of  the  nicotine  sulphate  to  95  pounds  of  hydrated  lime. 

Nicotine  sulphate  is  an  excellent  insecticide  against  aphids,  leaf  hoppers 
and  some  other  small  insects,  especially  if  applied  as  a  dust  on  a  calm,  hot  day. 
Its  drawback  is  its  high  cost. 

Lubricating  Oil  Emulsion. — This  is  used  by  vegetable  growers,  chiefly 
against  the  onion  maggot.  The  methods  of  making  it  up  and  using  it  are 
described  in  the  account  of  this  maggot  given  under  Onion  Insects. 

Soap  Washes. — A  soap  mixture  made  from  one  pound  of  laundry  soap,  or 
better,  fish  oil  or  whale  oil  soap,  in  five  or  six  gallons  of  rain  water  will  kill  most 
small  sucking  insects,  such  as  aphids.  The  soap  is  first  dissolved  in  boiling 
water.  Soap  washes  are  very  likely  to  injure  the  foliage,  especially  tender 
foliage.  They  should  therefore  either  be  used  only  on  very  hardy  foliage,  such 
as  that  of  cabbage,  or,  if  used  on  other  plants,  as  garden  peas,  be  washed  off 
with  water  about  an  hour  after  applying. 


Pyrethrum  Powder. — This  is  a  light  brown  powder  made  from  the  flowers 
of  the  pyrethrum  plant.  It  is  too  expensive  to  be  used  on  any  large  scale.  At  a 
strength  of  one  ounce  to  one  or  one-and-a-half  gallons  of  water  it  is  very  effective 
against  cabbage  worms.     It  is  not  poisonous  to  human  beings. 

Corrosive  Sublimate. — This  is  a  very  heavy  substance  purchased  usually  in 
the  form  of  a  powder.  It  is  a  deadly  poison  to  man  and  livestock  and  is  used 
chiefly  to  control  the  cabbage  maggot.  The  strength  required  and  the  method 
of  applying  it  are  given  under  that  insect. 

Bordeaux  Mixture. — As  Bordeaux  mixture  is  used  to  control  flea-beetles 
and  leaf  hoppers  of  potatoes  as  well  as  to  prevent  late  blight  of  potatoes,  celery 
blight  and  certain  other  diseases,  a  formula  and  method  of  preparing  it  are  given: 

Bluestone  (copper  sulphate) 4  lbs. 

Fresh  stone  lime  four  lbs.,  or  hydrated  lime 6  lbs. 

Water 40  gals. 

For  convenience  this  formula  is  called  the  4,  6,  40  formula,  it  being  taken 
for  granted  that  in  most  cases  hydrated  lime  will  be  used  instead  of  stone  lime, 
as  it  is  much  more  convenient,  can  more  easily  be  secured  and  stored  and  requires 
no  slaking.  Hydrated  lime,  however,  if  left  exposed  to  the  air  becomes  worthless. 
Hence  it  should  be  kept  in  tightly  fastened  paper  bags  in  a  dry  place. 

To  prepare  Bordeaux  Mixture. — Dissolve  the  bluestone;  then  nearly  fill 
the  tank  with  water;  add  the  proper  amount  of  dissolved  bluestone;  start  the 
engine  to  agitate  the  liquid;  add  the  hydrated  lime  or  slaked  stone  lime,  and 
agitate  the  mixture  for  about  five  minutes.  If  a  hand  outfit  is  used  agitate  by 
pumping  the  liquid  back  upon  itself  for  about  five  minutes. 

Note. — The  easiest  way  to  dissolve  bluestone  in  the  crystal  or  lump  form  is  to 
place  40  pounds  of  it  in  a  bag  and  suspend  this  in  a  barrel  containing  40  gallons 
of  water  in  such  a  way  that  the  bottom  of  the  bag  sinks  only  three  or  four  inches 
below  the  surface  of  the  water.  Leave  over  night  and  in  the  morning  all  will 
be  dissolved.  One  gallon  of  the  liquid  will  now  contain  one  pound  bluestone. 
Small  quantities  can  be  dissolved  rapidly  in  boiling  water  by  stirring.  Granulated 
bluestone  dissolves  very  readily  and  is  usually  placed  in  the  desired  amount 
upon  a  burlap  screen  on  the  hopper  or  inlet  of  the  tank  and  dissolved  by  the 
water  being  poured  over  it  as  the  tank  is  filled. 

Caution. — Bluestone  will  corrode  iron  or  tin,  so  wooden  or  copper  vessels 
should  be  used  for  handling  or  storing  it.  Remember  too  that  it  is  poisonous 
to  livestock,  as  are  most  of  the  insecticides. 

Bordeaux  Dust. — Bordeaux  dust  with  or  without  a  poison  is  often  used  by 
growers  to  combat  potato  blight  or  other  vegetable  diseases.  Against  insects 
it  is  not  nearly  so  satisfactory  as  the  liquid  Bordeaux.     A  common  formula  is: 

Very  finely  powdered  dehydrated  copper  sulphate 12  lbs. 

Hydrated  lime 80  lbs. 

Arsenate  of  lime 8  lbs. 

Often  it  is  advisable  to  increase  the  copper  sulphate  to  fifteen  or  even 
twenty  pounds  and  the  arsenate  of  lime  to  ten  pounds.  In  such  cases  the 
hydrated  lime  should  be  decreased  proportionately  to  make  the  total  of  100 
pounds.  Of  course  if  there  are  no  insects  to  combat  the  poison  may  be  omitted 
and  an  equal  number  of  pounds  of  hydrated  lime  added  in  its  place  to  keep  the 
right  strength  of  the  copper  sulphate. 

Unless  the  grower  has  a  good  mixing  machine  he  should  buy  these  dusts 
ready  mixed. 


Dusting  and  Spraying  Machines 

Only  a  brief  account  of  these  will  be  given  as  the  grower  can  secure  catalogues 
from  the  various  companies  making  them. 

Of  the  larger  outfits  the  writer  prefers  those  that  are  driven  by  gasoline 
engines  as  more  durable  and  satisfactory.  The  nozzles  on  all  of  these  should 
be  so  arranged  as  to  spray  both  sides  of  the  leaves,  and  the  horses  should  be 
driven  slowly  enough  to  allow  the  spray  to  cover  each  plant  thoroughly. 

For  plots  of  one  to  five  acres  a  barrel  sprayer  should  prove  satisfactory, 
the  knapsack  sprayer  in  most  cases  being  too  slow  to  be  suitable.  Where  the 
garden  is  less  than  an  acre  in  size  a  knapsack,  or  in  some  cases  a  compressed  air 
sprayer,  will  suffice.  It  is  perhaps  wise  to  point  out  that  barrel  sprayers  do  not 
cost  much  more  than  a  good  knapsack  and  will  last  several  times  as  long. 


Fig.  2. — {a)  Small,  cheap,  hand-bellows  duster;  (h) 
larger  duster  of  rotary  type,  carried  by  straps  over 
the  shoulders. 


Fig.  3. — Large  type  of  bellows 
duster,  carried  by  straps 
over  the  shoulders. 


A  good  hand  duster  is  a  very  convenient  implement  for  a  vegetable  grower 
or  gardener  to  possess.  The  best  makes  cost  about  $20.00  to  $25.00.  Three 
types  of  hand  dusters  are  illustrated.  The  first  is  a  very  cheap  one  costing  not 
more  than  $2.00  but  is,  of  course,  adapted  only  to  a  very  small  garden.  The 
other  two  are  each  large  enough  to  take  care  of  at  least  two  acres.  Power  dusters 
for  large  acreages  are  also  for  sale. 
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INSECTS  WHICH  ARE  NOT  LIMITED  TO  ANY  ONE  KIND  OF  PLANT 

BUT  ATTACK  MANY  KINDS 


Cutworms  and  Army  Worms 

Army  worms  are  true  cutworms  and  therefore  may  properly  be  considered 
here  as  such.  The  reason  they  have  received  the  name  "army  worm"  is  that 
they  have  developed  to  a  greater  degree  than  other  cutworms  the  habit  of 
marching,  often  in  great  numbers,  from  one  field  crop  to  another  when  in  need 
of  food. 


Fig.  4. 


-Variegated  cutworm — (a)  moth;    {b,  c,  d)  cutworms  themselves  in 
various  postures;    {e)  egg  greatly  enlarged;    (/)  egg  masses 
on  a  stem  (after  Howard,  U.S.D.A.). 


Cutworms  are  stout,  hairless  caterpillars  about  one-and-a-quarter  to  almost  \\ 
two  inches  long  when  full  grown.     Figure  4  shows  their  natural  size  and  also 
their  habit  of  curling  up  when  at  rest.     The  colour  varies  with  the  species,     j 
some  being  nearly  white,  others  dark  greasy  gray,  others  brown  and  others  black.   '  I 
Some  are  a  uniform  colour  all  over  except  that  the  under  side  is  usually  lighter 
than  the  upper;   others  have  characteristic  bands,  stripes  or  lines  along  the  back 
or  side;    and  still  others  have  black  or  other  coloured  markings  on  the  back. 
All  have  three  pairs  of  true  legs  and     nearly  always  five  pairs  of  false  legs. 

The  adults  are  stout-bodied,  dull-coloured  moths  with  a  wing  expanse  of 
one-and-a-quarter  to  one-and-a-half  inches.  The  colour  here  too  varies  with 
the  species  but  almost  all  are  some  shade  of  grey,  brown  or  black,  or  a  combina- 
tion of  these.     The  moths  hide  by  day  and  fly  at  night. 

There  are  many  species  of  cutworms  but  usually  not  more  than  two  or  three 
of  these  are  injurious  the  same  year,  and  some,  for  instance  the  army  worm 
{Cirphis  unipuncta),  usually  only  once  in  ten  or  twenty  years.    Our  most  common 
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species  are  probably  the  red-backed  {Euxoa  ochrogaster),  the  variegated  {Lyco- 
photia  margaritosa),  the  spotted  {A  gratis  c-nigrum),  the  glassy  {Sidemia 
devastator),  and  the  greasy  {A gratis  ypsilan). 

Injury. — Although  most  species  have  two  broods  a  year,  the  first  in  May 
and  June  and  the  second  in  July  and  August,  the  greatest  damage,  as  a  rule, 
takes  place  in  May  and  early  June.  The  army  worm  is  an  exception  to  this  as 
it  does  nearly  all  its  damage  in  July  and  early  August.  The  variegated  and  the 
spotted  cutworms  are  also  sometimes  quite  destructive  in  these  two  months. 

Cutworms  work  chiefly  at  night,  hiding  by  day  just  under  the  surface  of 
the  soil  or  under  the  shelter  of  leaves  or  rubbish.  Most  of  them,  as  the  name 
indicates,  cut  the  plants  off  at  the  ground  or  slightly  beneath  it.  In  this  way 
even  a  comparatively  small  number  can  do  great  damage  to  cabbage,  tobacco, 
tomatoes,  corn  or  any  other  crop  where  the  plants  are  in  hills  or  set  far  apart. 
The  glassy  cutworm  and  one  or  two  other  species,  instead  of  cutting  the  plants 
at  the  ground,  feed  entirely,  or  almost  entirely,  beneath  the  surface  and  kill 
the  plants  by  attacking  the  roots.  Some  species  have  the  habit  of  climbing 
the  stalks  of  plants,  even  of  fruit  trees,  and  of  feeding  upon  the  foliage.  These 
are  often  called  climbing  cutworms. 

There  is  scarcely  any  kind  of  cultivated  crop  which  is  not  subject  to  cutworm 
attack. 

When  the  worms  are  abundant  and  nearly  full  grown  they  can  destroy 
whole  fields  of  wheat,  oats,  corn,  tobacco,  or  other  crop  in  a  single  night;  in  fact, 
there  is  scarcely  any  other  insect  in  the  Province  except  grasshoppers  which 
can  do  so  much  damage  in  so  short  a  time. 

The  injury  is  almost  always  more  likely  to  take  place  when  the  crop  has 
been  planted  on  a  field  which  was  in  grass,  clover,  or  weeds  the  previous  fall. 

The  adults  feed  upon  the  nectar  of  flowers  and  do  no  injury  to  plants. 

Life  Histary. — Nearly  all  our  destructive  species  winter  either  as  partly 
grown  larvae  or  as  eggs  in  the  soil,  and  in  both  cases  the  larvae  attack  the 
plants  in  May  and  June.  Those  of  most  species  become  full  grown  before 
the  end  of  June  and  then  pupate  in  the  soil.  By  the  end  of  the  month  or  early 
in  July  the  moths  appear  and  lay  their  eggs  usually  on  weeds  or  grass,  though 
some,  for  example,  the  red-backed  cutworm  moth,  lay  them  in  the  ground. 
The  favourite  place  for  egg-laying  is  where  there  is  dense  foliage  such  as  long 
grass  or  weeds.  The  second  brood  of  larvae  becomes  full  grown  usually  about 
the  end  of  July  or  early  in  August.  The  moths  from  the  pupae  of  these  lay 
eggs  during  August  and  September.  The  larvae  from  these  eggs  become  partly 
grown  by  winter,  and  remain  over  winter  in  the  soil.  The  eggs  of  the  red-backed 
species,  however,  do  not  hatch  until  the  next  spring. 

Cantral. — 1.  It  has  been  stated  that  the  moths  prefer  to  lay  in  long  grass 
or  weedy  places  or  where  there  is  dense  vegetation ;  hence  if  a  crop  is  to  be  put 
on  such  soil  it  should  be  ploughed  as  early  as  possible  in  August  and  cultivated 
occasionally  to  keep  down  weeds  the  rest  of  the  season,  so  that  eggs  will  not  be 
laid  there,  or  if  they  have  been  laid  before  the  ploughing,  they  and  any  larvae 
that  may  have  hatched  will  be  destroyed  by  the  cultivation  or  by  starvation. 

2.  When  cutworms  have  begun  to  attack  plants  the  best  method  of  control 
is  to  use  a  poison  bran  bait.  There  are  many  formulae  for  such  a  bait  and  the 
cheapest  and  apparently  as  good  a  one  as  any  is: 

Bran 50  lbs. 

Paris  green  1  lb.,  or  very  fine  white  arsenic 2  lbs. 

Water,  enough  to  moisten  the  whole  mixture,  about 5  gals. 
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Mix  the  bran  and  one  of  the  poisons  thoroughly,  then  gradually  pour  the 
water  on  the  poisoned  bran  and  mix  until  all  is  wet  and  will  fall  like  sawdust 
through  the  fingers.  The  mixing  may  be  done  in  any  large  vessel  or  on  a 
cement  floor. 

Half  a  teaspoonful  or  even  less  of  the  above  mentioned  bait  dropped  near 
each  plant  but  not  touching  it  will  be  sufficient. 

If  whole  fields  or  large  areas  are  attacked,  scatter  the  bait  at  the  rate  of 
about  15  pounds  (dry  weight)  per  acre  over  the  ground  soon  after  sunset.  This 
time  of  the  day  is  best  because  the  cutworms  begin  to  feed  then  and  like  the 
bait  fresh.  Usually  one  application  is  sufficient,  but  sometimes  a  second  is 
necessary. 

3.  If  it  is  known  or  suspected  that  cutworms  are  in  the  soil  prepare  the 
ground  in  spring  for  planting,  and  a  day  or  two  before  setting  out  the  plants 
or  sowing  the  seed  scatter  the  bait  broadcast  over  the  ground  late  in  the  evening 
so  that  the  worms  will  feed  upon  it  and  be  killed,  and  the  plants  thus  saved. 

Caution. — Remember  not  to  let  livestock,  including  poultry,  have  access 
to  the  bait  either  when  stored  or  after  being  scattered  in  the  field;  also  wash  out 
well  all  vessels  used  in  making  it. 

4.  If  the  cutworms  are  of  the  underground  feeding  kind  which  attack  the 
roots  it  will  be  necessary  to  drill  the  bait  into  the  ground  two  or  three  inches 
deep.  In  this  case  it  should  be  mixed  dry  and  shorts  or  middlings  substituted 
for  bran,  as  this  makes  it  go  through  the  drill  better. 

5.  Seed-beds  may  be  protected  the  same  way  as  open  spaces  by  scattering 
the  bait  over  them  thinly. 

Wherever  there  is  a  great  outbreak  of  cutworms  or  army  worms  and  they 
have  begun  to  march  forward,  the  poison  bran  bait  scattered  for  a  few  yards  all 
along  in  front  of  them  will  usually  destroy  them,  though  occasionally  they  will 
pass  over  it.  In  that  case  a  furrow,  or  better  two  parallel  furrows  a  yard  or 
two  apart,  should  be  run  ahead  of  them  and  the  sides  pulverized  by  dragging 
a  log  about  ten  inches  in  diameter  and  six  feet  long  up  and  down  the  furrow. 
Cutworms  can  go  up  the  firm  side  of  a  furrow  but  cannot  climb  over  fine  loose 
earth  near  the  top,  as  this  falls  back  under  their  weight.  Poison  baits  should 
always  be  scattered  along  in  these  furrows.  The  furrows  themselves  should  be 
at  least  six  inches  deep  and  should  be  ploughed  carefully. 

Usually  any  outbreak  can  be  controlled  completely  by  the  combination  of 
the  dust  furrow  and  of  the  poison  bait,  but  it  is  seldom  that  the  furrow  will 
be  needed. 

Grasshoppers 

It  is  only  where  vegetables  are  grown  in  the  vicinity  of  old  pastures,  waste 
lands  and  roadsides  that  grasshoppers  are  likely  to  do  any  damage  to  vegetables. 
This  is  because  it  is  only  in  such  places  that  our  injurious  species  breed. 

There  are  many  kinds  of  grasshoppers,  some  large  and  some  small ;  but  the 
only  ones  troublesome  in  this  province  are: — the  red-legged  grasshopper  (Melan- 
oplus  femur-rubrum  De  Geer),  the  lesser  migratory  grasshopper  (Melanoplus 
atlanis  Riley),  and  the  roadside  or  clear-winged  grasshopper  (Camnula  pellucida 
Scud.).  These  are  all  small,  1  to  13^  inches  long,  and  all  have  the  same  general 
habits. 

Life  History. — All  three  species  have  a  similar  life  history:  The  winter  is 
passed  in  the  egg  stage.  The  eggs  hatch  in  May.  The  nymphs  or  young 
grasshoppers  feed  upon  grasses,  grains,  or  other  green  plants,  and  change  into 


winged  adults  in  June  and  July.  The  adults  feed  the  rest  of  the  season  on  the 
same  kind  of  plants  as  the  nymphs  but  wander  more  widely.  Soon  after  this 
stage  has  been  reached,  the  females  begin  laying  eggs  and  continue  to  do  so  at 
intervals  until  killed  by  the  frost  in  autumn.  The  eggs  are  deposited  in  meadows, 
pastures,  waste  lands  and  roadsides,  and  are  enclosed  in  little  pod-like  structures 
made  just  below  the  surface  of  the  ground  by  the  females  with  their  abdomens. 
These  pods  are  lined  and  covered  by  a  mucilaginous  substance  which  holds  them 
in  place  and  protects  them  from  the  weather. 

Control. — 1.  If  the  breeding  places  mentioned  above  can  be  ploughed  late 
in  fall  or  early  in  spring,  this  will  bury  the  eggs  and  prevent  the  young  after 
hatching  from  reaching  the  surface. 

2.  If  such  lands  are  put  into  a  short  rotation  of  crops  there  will  be  no 
need  to  fear  damage  from  grasshoppers  any  year. 

3.  Any  outbreak  can  be  controlled  by  the  use  of  the  following  poison  bait — 

Bran 12  lbs. 

Sawdust an  equal  bulk  to  that  of  bran. 

White  arsenic  or  Paris  green 1  lb. 

Salt 1  lb. 

Water about  2}/2  gals. 


Fig.  5. — Grasshopper. 

Mix  thoroughly  together  while  dry  the  bran,  sawdust,  and  poison  in  a  large 
receptacle  or  on  a  clean  cement  floor.  Dissolve  the  salt  in  the  water  and  then 
pour  the  liquid  on  the  above  mixture  and  stir  until  every  part  is  wet  and  will  fall 
freely  through  the  fingers. 

If  sodium  arsenite  liquid  can  be  secure(J,  it  is  a  better  poison  than  Paris 
green  or  white  arsenic  as  it  kills  more  quickly,  and  by  being  poured  into  the 
water  and  stirred,  it  gives  a  more  uniform  poisoning  of  the  whole  bait.  More- 
over, as  this  is  a  liquid,  there  is  no  danger  of  the  operator  being  poisoned  or 
injured  by  arsenic  dust  when  making  up  the  bait.  One  pint  of  sodium  arsenite 
liquid  is  about  the  equivalent  of  1  pound  of  Paris  green  or  white  arsenic. 

Apply  the  bait  between  6.00  a.m.  and  4.00  p.m.  on  a  bright,  warm  day,  not 
on  a  cold,  wet  or  dark  day.  The  above  amount  is  sufficient  for  at  least  two  acres 
of  infested  land.  An  easy  way  to  apply  it  is  to  draw  the  required  amount  to 
the  field  on  a  stoneboat  or  wagon,  then  using  a  large  pail  scatter  it  by  hand  like 
seed  grain  very  thinly  over  the  infested  fields  or  roadsides  or  wherever  the  grass- 
hoppers are  present.  It  is  possible  to  sit  in  a  rig  and  scatter  the  bait  as  one 
drives  along.  One  application  is  sufficient  as  a  rule,  but  sometimes  a  second  a 
few  days  after  the  first  is  desirable.  The  bait  will  kill  nymphs  as  well  as  adults 
and  should  be  applied  as  soon  as  the  insects  are  seen  to  be  numerous  enough  to 
justify   treatment. 

Caution. — Do  not  allow  cattle,  poultry  or  livestock  of  any  kind  to  have 
access  to  the  bait.  There  is  usually  no  danger  to  cattle  or  other  livestock,  except 
poultry,  once  it  has  been  scattered  over  the  field,  if  this  has  been  done  thinly. 
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White  Grub 

White  grubs  are  the  large,  white,  curved  larvae  which  live  in  the  soil  and 
destroy  the  roots  of  many  kinds  of  plants  and  bore  into  tubers  of  potatoes.  The 
grubs  have  brown  heads  and  three  pairs  of  legs  and  their  body  is  always  bent  into 
nearly  a  circle.  When  full  grown  they  are  13^  inches  long  and  about  J/^-inch 
thick.  They  are  the  larvae  of  large,  stout,  brown  beetles  known  as  June  beetles. 
These  are  the  beetles  we  hear  and  see  flying  through  the  air  on  warm,  calm  nights 
late  in  May  and  in  June.     They  are  often  attracted  by  lights  into  our  homes. 

There  are  about  a  dozen  injurious  species  of  these  insects  in  the  Province,  all 
belonging  to  the  genus  Phyllophaga,  but  as  they  all  have  similar  life  histories  and 
habits  we  shall  consider  them  as  one. 

Injury. — Both  beetles  and  grubs  are  injurious.  The  former  feed  at  night 
upon  the  leaves  of  many  kinds  of  trees,  as  oak,  elm,  ash,  poplar,  willow  and 
cherry,  and  when  very  abundant  may  completely  defoliate  them.  The  grubs 
feed  underground  on  the  roots  of  grasses,  cereals,  corn,  strawberries,  young 
seedling  trees  including  conifers,  and  many  other  plants.  They  also,  as  said 
above,  bore  into  the  tubers  of  potatoes  and  at  times  into  beets  and  other  fleshy 


Fig.  6. — White  grub  and  adults — June  beetles.     (J.  Marshall). 

roots.  It  is  not  uncommon  to  have  whole  fields  of  potatoes  or  of  corn,  grass  or 
other  plants  severely  damaged  or  even  ruined  by  them.  Grass  in  lawns  is  also 
often  damaged  or  destroyed.     Clover  is  almost  immune. 

Life  History. — White  grubs  have  a  much  longer  life  history  than  most 
insects  and  this  is  one  reason  why  it  is  harder  to  free  the  ground  from  them. 
The  beetles  begin  to  emerge  from  the  soil  in  May,  usually  late  May,  and  fly 
around,  especially  on  warm  nights,  during  the  remainder  of  that  month  and  all 
through  June.  Some  are  found  even  in  July.  They  feed,  as  said,  on  the  foliage 
of  trees,  some  species  preferring  one  kind  of  tree,  others  another.  During  the 
day  the  beetles  hide  in  grass  or  other  cover  on  the  ground.  In  a  short  time  after 
emerging  egg-laying  begins.  The  eggs  are  white  and  are  placed  singly  in  the 
soil  in  small  balls  of  earth  at  a  depth  of  from  1  to  6  inches  and  always  where  the 
ground  is  covered  with  vegetation.  The  favourite  places  are  old  pastures,  meadows, 
and  roadsides.  Eggs  are  not  laid  in  bare  fields  and  only  seldom  in  good  stands 
of  clover  or  alfalfa.     They  hatch  in  2  to  3  weeks. 

The  first  year  the  small  grubs  feed  chiefly  upon  decaying  vegetable  matter 
in  the  soil  and  usually  do  little  damage.  Early  in  October  they  begin  to  prepare 
for  winter  by  working  down  below  the  plow  line.  The  usual  winter  depth  is 
between  1  and  33/^  feet.  Next  spring,  in  Mayas  soon  as  the  ground  has  thawed 
out  and  is  in  good  shape  for  plowing,  they  come  up  again  to  within  about  3  inches 
of  the  surface.     This  year  they  feed  chiefly  upon  the  roots  of  growing  plants  or 
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the  tubers  of  potatoes;  hence,  If  abundant,  they  often  do  much  damage.  In 
early  October  they  again  work  their  way  down  in  the  soil,  and  the  following  May 
come  up  and  resume  once  more  their  feeding,  but  only  for  a  short  time;  for  in 
June  they  become  full  grown,  then  cease  to  feed  and  begin  to  prepare  an  earthen 
case  in  which  to  pupate. 

Pupation  takes  place  in  July  and  August  usually  within  5  inches  of  the 
surface.  This  stage  lasts  about  1  month;  then  the  pupa  becomes  an  adult. 
The  new  adults  do  not  emerge  until  the  following  spring,  but  remain  over  winter 
just  where  they  were  inside  the  pupal  cases.  An  exception  has  been  found  to 
this  practice  in  Manitoba,  where  at  least  one  species  of  the  new  adults  leaves  the 
pupal  case  and  goes  deep  down  like  the  grubs  themselves  over  the  winter.  As 
mentioned  above  all  overwintering  beetles  emerge  in  spring.  Thus  the  complete 
life  cycle  requires  in  the  south-western  half  of  this  province  three  whole  years, 
as  follows: — eggs  2  to  3  weeks;  larvae  2  full  years  from  June  of  the  1st  year  to 
June  of  the  3rd  year ;  pupae,  1  month ;  and  adults  in  the  ground  and  after  emerging, 
10  months  or  more. 

In  some  of  the  colder  parts  of  Ontario  and  in  our  western  provinces,  owing 
to  the  shorter  summers,  four  years  are  required  instead  of  three,  and  in  that 
case  the  insect  spends  three  years  in  the  grub  stage  instead  of  two. 

Control  Measures. — Hogs  if  allowed  to  run  in  an  infested  field  will  root  in  the 
ground  and  destroy  most  of  the  grubs  if  the  soil  is  not  too  hard  or  if  it  is  plowed 
first.     The  hogs  of  course  should  not  be  ringed. 

Poultry  will  sometimes  follow  the  plow  and  devour  the  grubs  as  they  are 
turned  up. 

\  Numerous  beetles  can  be  trapped  at  night  by  a  lantern  placed  in  a  tub  of 

water. 

Spraying  the  trees  on  which  the  adults  are  feeding  with  arsenate  of  lead,  2 
pounds  to  40  gallons  of  water,  will  kill  large  num.bers  of  the  beetles. 

All  the  above  are  helpful  but  the  main  method  of  control  is  to  get  rid  of  the 
chief  breeding  places,  which  are  old  pastures,  timothy  or  wild  grass  meadows 
and  waste  lands.  This  is  best  accomplished  by  a  rotation  of  crops  which  will 
not  leave  any  field  seeded  down  for  more  than  two  years,  or  better  still,  for  more 
than  one  year.  It  must  always  be  remembered  that  no  very  susceptible  crop 
such  as  corn,  potatoes,  or  strawberries  should  be  planted  on  land  broken  up  from 
sod,  if  white  grubs  are  seen  to  be  present,  until  at  least  the  third  year  or  better 
the  fourth  after  breaking  up  the  sod.  A  good  practice  to  follow  in  such  cases  is 
to  plow  the  sod  in  September  to  expose  the  grubs  before  they  go  down  into  the 
soil  and  to  kill  many  of  the  new  beetles,  then  next  spring  sow  oats  or  barley  with 
clover,  using  a  little  more  seed  per  acre  than  usual.  Next  year  take  ofif  a  crop 
of  clover  and  as  soon  as  possible  plow  the  field,  work  it  up  and  sow  wheat  that 
fall.  Then  by  the  time  the  wheat  is  off  the  next  year,  the  grubs  will  usually 
have  disappeared  and  any  crop  may  be  sown.  If,  however,  when  preparing  the 
field  for  wheat  many  grubs  are  seen  it  will  be  wise  to  sow  clover  on  the  wheat 
the  next  spring  and  by  the  time  the  clover  is  ready  to  cut  or  plow,  the  grubs  will 
have  disappeared  and  any  crop  may  then  be  planted  with  safety. 

In  Manitoba  plowing  and  working  the  soil  in  June  and  July  is  said  to  kill 
the  eggs  and  at  the  same  time  fit  in  well  with  their  method  of  farming,  but  such 
a  practice  could  not  well  be  followed  here. 

Infested  lawns  may  often  be  saved  by  frequent  watering  through  the  summer 
and  by  using  a  dressing  of  nitrate  of  soda. 

In  gardens,  if  only  a  few  plants  are  being  attacked,  the  grubs  may  be  found 
by  digging  and  destroyed. 
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WiREWORMS 

Wireworms,  as  the  name  suggests,  are  hard,  slender,  round  or  nearly  round 
worms.  There  are  several  species,  the  colour  and  size  varying  with  the  species. 
One,  known  as  the  wheat  wireworm  (Agriotes  mancus  Say.),  though  it  attacks 
other  kinds  of  plants  besides  wheat,  is  glossy,  pale  yellow  or  straw  colour,  and 
when  full  grown  is  about  1  inch  long.  Another  common  species,  the  corn  wire- 
worm  (Melanotus  communis  Gyll.),  which  also  attacks  many  kinds  of  plants, 
is  light  reddish-brown  and  about  1^4  inches  long.  All  the  other  common  wire- 
worms  in  this  province  resemble  closely  one  or  other  of  the  above  two. 

The  adults  are  called  click  beetles,  because,  if  placed  on  their  backs,  they 
spring  up  into  the  air  with  a  clicking  sound.  They  vary  in  size,  some  being  about 
J^-inch  in  length,  others  nearly  1  inch.      The  general  shape  is  shown  in  figure  7. 

Millipedes  are  often  mistaken  for  wireworms,  especially  in  the  fall  of  the 
year,  but  may  be  distinguished  easily  by  the  fact  that  they  have  numerous  legs 
along  the^^under  side  of  the  body,  whereas  the  wireworms  have  only  3  pairs  of 
legs. 

-  -  Food  Plants. — Wireworms  attack  a  wide  range  of  plants,  including  almost 
all  cereals  and  grasses  and  most  vegetables.  Clover  is  usually  immune  as  are 
also,  to  a  considerable  extent,  buckwheat  and  flax. 


Fig.  7. — Two  comrrjon  species  of  wireworms  and 
three  species  of  adults,  all  natural  size. 

Injury. — The  adults  feed  upon  the  blossoms  of  many  kinds  of  plants  but 
rarely  do  any  appreciable  damage. 

The  larvae  are  among  the  most  destructive  of  all  farm  and  garden  insects. 
Fortunately  they  are  rarely  found  to  any  great  extent  except  in  soil  that  has  been 
ploughed  up  from  old  sod.  In  such  soil  especially,  the  second  year  after  the  sod 
has  been  ploughed,  they  are  often  exceedingly  numerous  and  may  destroy  great 
numbers  of  plants  either  by  feeding  upon  the  seed  and  preventing  its  germin- 
tion  or  by  eating  off  the  roots  of  the  growing  plants.  Potatoes  are  commonly 
ruined  by  the  worms  boring  into  the  tubers  in  all  directions  and  making  them 
unfit  for  sale.  Carrots,  parsnips,  and  beets  are  also  injured  in  the  same  way. 
Injury  to  roots  is  usually  worst  in  a  cold,  backward  spring;  for  in  such  weather 
the  plants  make  very  little  growth  and  so  the  roots  are  eaten  off  much  faster  than 
they  can  be  replaced  by  the  plants. 

Life  History. — The  life  history  of  wireworms  is  very  similar  to  that  of  the 
white  grubs.  The  adults  come  out  of  their  winter  quarters  usually  in  April,  and 
can  be  found  throughout  May  and  most  of  June.  Eggs  are  laid  in  the  soil, 
chiefly  in  grass  lands.  We  have  not  full  data  on  the  eggs  but  those  of  several 
species  at  least  are  round,  glossy,  white  and  hatch  in  two  to  four  weeks.     The 
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larvae  the  first  year  do  little  harm  as  they  feed  chiefly  upon  decaying  vegeta- 
tion. In  October  they  go  below  the  plow  line,  though  possibly  some  may 
remain  above  it  at  times.  The  next  spring  when  the  ground  is  ready  to  plow  and 
plant,  they  come  up,  and  this  year,  because  of  their  larger  size,  and  often  too 
because  of  the  disappearance  of  decaying  vegetation,  feed  upon  the  seeds  and 
roots  of  the  living  plants  and  do  great  damage.  In  October  they  again  go  down 
into  the  earth.  Next  spring  they  come  up  and  resume  feeding  for  a  few  weeks. 
In  June  they  cease  feeding  and  make  an  earthen  case  in  which  to  pupate.  Pupa- 
tion occurs  in  either  July  or  August  and  lasts  about  one  month.  The  pupa  then 
changes  into  the  adult  which  remains  in  the  earthen  case,  like  the  June  beetle, 
until  the  next  spring.  It  may  be  mentioned  here  in  passing  that  breaking  the 
pupal  case  by  plowing  in  July  or  August  will  kill  the  pupae  and  sometimes  the 
new  adults. 

The  above  is  the  life  history  of  the  common  so-called  wheat  wireworm,  but 
the  corn  wireworm  and  some  other  species  have  a  much  longer  life  history,  for 
they  remain  as  larvae  not  for  two  years  only,  but  for  three  and  more  commonly 
four.  Therefore,  after  breaking  up  an  old  infested  sod,  it  will  require  longer  to 
free  the  soil  from  these  than  from  the  wheat  wireworm. 

Control. — 1 .  The  chief  method  by  which  farms  and  gardens  are  kept  free  from 
wireworms  is  by  practising  a  short  rotation  of  crops.  This  removes  the  main 
breeding  places;  namely,  the  old  pastures  and  meadows.  When  breaking  up 
such  a  field  a  good  practice  to  follow  is  either  to  plough  it  early,  work  it  up  and  sow 
wheat  the  same  fall  or,  if  this  cannot  be  done,  plough  it  later  in  the  fall,  and  next 
spring  sow  oats  or  barley.  In  either  case  put  in  clover  in  the  spring.  Next  year 
take  off  the  clover,  plough  early  and  put  in  wheat,  adding  clover  again  the  following 
spring;  or  oats  or  barley  with  clover  may  again  be  used.  After  this  crop  of 
clover  has  been  harvested  or  ploughed  under  any  crop  may  follow. 

Peas,  buckwheat  and  flax  are  like  clover,  very  little  attacked  by  wireworms 
and  may  therefore  also  be  used  in  the  rotation  until  the  soil  is  free  from  the 
worms. 

Corn  and  potatoes  being  very  susceptible  should  never  be  planted  in  any 
soil  which  is  known  to  contain  wireworms. 

2.  It  has  been  observed  that  wireworms  are  usually  worse  in  poorly  drained 
soil;  hence  tile  draining  will  often  help  greatly. 

3.  The  more  rapidly  the  plants  grow,  especially  in  spring,  the  less  likely 
they  are  to  be  killed  by  wireworms;  hence  before  planting  the  field  prepare  the 
soil  well  and,  if  poor,  add  commercial  fertilizer. 

4.  Baits  may  sometimes  be  used  on  a  small  scale,  especially  in  gardens,  to 
capture  the  wireworms.  Potatoes  with  one  side  sliced  off  may  be  placed  about 
4  inches  deep  in  the  soil  and  10  feet  apart.  Stick  a  short  wire  painted  white  into 
each  potato  to  mark  its  position.  Examine  the  potatoes  once  a  week  and  destroy 
the  wireworms  present.  Replace  the  potatoes  and  repeat.  This  may  be  done 
for  three  weeks  in  succession  and  will  result  in  getting  rid  of  many  of  the  wire- 
worms.  It  should  be  begun  in  spring  as  soon  as  the  ground  is  warm  and  the 
wireworms  have  come  up,  as  can  be  determined  with  a  shovel. 

Baits  of  moistened  bran  and  flour  kneaded  into  balls  may  be  substituted  for 
potatoes  and  in  that  case  they  will  not  be  removed,  but  the  worms  will  merely 
be  picked  out  of  them  and  a  new  ball,  if  necessary,  added  each  time. 

5.  Seed  baits  followed  by  poisoning  with  calcium  cyanide  are  now  being 
used  in  some  cases  by  market  gardeners  where  the  crop  to  be  planted  is  a  high- 
priced  one: — Plough  the  infested  field  in  spring  as  early  as  the  soil  is  fit.  Work 
up  well  and  as  soon  as  digging  shows  the  wireworms  are  above  the  plough  line, 
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sow  trap  rows  23^  to  3  feet  apart  of  corn,  peas,  wheat,  beans  or  even  potatoes,  if 
the  latter  happen  to  be  cheap  and  plentiful.  The  sowing  should  be  2  to  3  inches 
deep.  Leave  for  2  weeks,  then  run  a  plough  4  inches  deep  along  close  to  the  seed 
row  with  the  landside  against  it  and  scatter  thinly  in  the  furrow  calcium  cyanide 
crystals  at  the  rate  of  100  pounds  per  acre  or  about  Y2  pound  to  100  feet  of  furrow. 
A  Planet  Junior  seed  drill  may  be  used  for  the  purpose.  Then  with  the  plough 
at  once  throw  the  earth  back  to  cover  completely  the  poison.  The  calcium 
cyanide  gives  off  a  very  poisonous  gas  which  penetrates  through  the  soil  and  kills 
the  wireworms.     This  substance  costs  about  20c  per  lb.  in  100  lb.  lots. 

Caution. — Calcium  cyanide  taken  internally  is  a  deadly  poison.  The  gas 
is  also  poisonous;  hence  store  it  in  a  dry,  safe  place  and  label  poison.  When 
handling  stand  to  the  windward  side  so  as  not  to  inhale  much  of  the  gas. 

6.  If  wireworms  are  still  present  in  spite  of  a  short  rotation  of  crops,  as  is 
sometimes  the  case,  the  cause  may  be  that  weeds  were  allowed  to  grow  in  early 
spring  or  fresh  barnyard  manure  was  applied  just  before  planting  and  its  odour 
attracted  the  beetles  to  lay  their  eggs.  The  freer  from  weeds  the  garden  or  field 
is  the  better  and,  if  the'use  of  barnyard  manure  seems  to  be  the  trouble,  it  should 
be  applied  in  fall  and  ploughed  under  before  winter,  or  else  commercial  fertilizer 
substituted  for  it. 

Useless  or  impracticable  remedies. — Neither  salt  nor  gas  lime  will  kill  wire- 
worms  unless  applied  heavily  enough  to  ruin  the  crop.  Lime  has  no  effect  upon 
them,  except  that  sometimes  it  may  be  valuable  in  promoting  better  growth. 
Strychnine,  arsenic,  corrosive  sublimate  or  any  other  known  poison  which  might 
be  put  on  baits  will  not  kill  them.  Covering  the  seed  with  coal  tar  or  gas  tar 
cannot  be  recommended,  as  it  often  prevents  germination  and  usually  fails  to 
keep  off  the  worms. 

Slugs 

There  are  several  species  of  slugs.  Our  most  common  one  is  gray  in  colour, 
tapers  gradually  towards  both  ends,  has  a  soft,  slimy  body,  moves  slowly  and 
leaves  behind  it  a  trail  of  slime.  When  full-grown  it  is  about  \}/2  inches  long  and 
J^  to  3^  inch  in  diameter. 


Fig.  8. — Common  grey  slug     (R.  Ozburn). 

Slugs  have  sharp  biting  mouthparts  with  which  they  can  eat  holes  out  of 
leaves  or  by  starting  at  the  edge  gradually  devour  the  whole  leaf  itself. 

They  feed  at  night  or  in  late  evening  and  early  morning.  Moisture  is  a 
necessity  to  them;  so  they  shun  the  daylight  and  dry  air  by  hiding  under  leaves 
or  beneath  the  surface  of  the  ground.  They  are  regularly  most  abundant  and 
destructive  in  wet  seasons. 

Food  Plants  and  Injury. — In  a  wet  spring  the  foliage  of  beans  and  corn  is 
often  severely  attacked  and  sometimes  much  of  it  eaten.  In  addition  the 
slugs  are  fond  of  feeding  upon  lettuce,  cabbage  and  cauliflower  and  eat  large 
areas  out  of  the  leaves  of  these.  They  feed  to  some  extent  on  almost  any 
vegetable  and  in  fall  are  often  found  boring  into  tomatoes,  beets,  carrots  and 
other  roots.     In  dry  seasons  they  usually  cause  very  little  damage. 
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Life  History. — The  winter  is  passed  chiefly  in  the  G^gg  stage  in  the  ground. 
The  eggs  are  roundish,  bluish  white,  jelly-Hke  and  translucent.  They  are  laid 
either  singly  or  in  small  clusters.  Another  form  in  which  the  winter  is  some- 
times passed  is  as  adults  hidden  in  the  soil,  especially  in  well  protected  places 
such  as  are  afforded  by  dense  vegetation.  Cold  winters  kill  a  large  percentage 
of  both  eggs  and  adults.  The  eggs  hatch  in  spring,  about  June.  The  young  slugs 
become  full  grown  about  August,  and  In  September  and  October  eggs  are  laid. 
There  is  only  one  generation  a  year. 

Control. — 1.  The  old-fashioned  remedy  of  dusting  the  plants  and  the 
ground  around  them  with  lime,  hydrated  lime  being  the  most  convenient 
form,  is  fairly  satisfactory.  Salt  will  also  kill  the  slugs.  When  a  garden  or  any 
place  has  been  severely  attacked  it  is  a  good  plan  as  soon  as  the  crop  is  off  to 
rake  up  all  refuse  and  burn  it  and  then  dust  the  soil  freely  with  hydrated  lime 
or  a  mixture  of  about  equal  parts  of  lime  and  salt.  This  will  help  to  lessen  the 
number  of  the  slugs  the  next  year,  though  it  will  not  destroy  most  of  the  eggs. 

2.  As  Bordeaux  mixture  4,  6,  40  is  a  repellent,  plants  which  are  being 
attacked  may  be  protected  by  spraying  both  sides  of  the  foliage  thoroughly 
with  it. 

3.  Good  results  have  been  obtained  in  Oregon  by  a  bait  of  chopped  lettuce 
or  clover  16  parts  by  weight  to  1  part  of  calcium  arsenate  powder.  This  bait  is 
scattered  in  the  evening  over  the  ground  where  the  slugs  are  troublesome. 


Tarnished  Plant  Bug 

Lygus  pratensis  Linn. 

The  tarnished  plant  bug  is  a  very  common  brownish  Insect  about  34  Inch 
long  and  of  the  shape  shown  in  the  illustration.  The  nymphs  are  green  or  yellow- 
ish green  and,  when  very  small,  look  much  like  aphlds  but  are  far  more  active 
and  when  disturbed  seek  shelter  quickly.  Both  adults  and  nymphs  have  very 
sharp  piercing  mouthparts  with  which  they  penetrate  the  surface  of  their  food 
plants  and  extract  the  juices.  They  are  said  also  to  inject  at  the  same  time  a 
poisonous  substance  which  increases  the  injury. 

Food  Plants. — The  insect  has  been  described  as  almost  omnivorous.  It 
certainly  feeds  upon  a  great  number  of  cultivated  plants  and  also  on  many  weeds 
and  wild  flowers.  Of  the  former  probably  asters,  dahlias,  chrysanthemums, 
young  peach  trees,  beets  and  celery  are  the  favourites. 

Injury. — On  asters,  dahlias  and  chrysanthemums  the  injury  is  caused  by  the 
adults  puncturing  the  unopened  flower  buds  and  feeding  upon  them  to  such  an 
extent  that  they  either  fail  to  open  or  produce  imperfect  blossoms.  Peach  trees, 
especially  in  the  nurseries,  have  their  terminal  buds  attacked  and  destroyed,  with 
the  result  that  a  bushy  stunted  top  is  formed,  which  is  very  difficult  to  prune  in 
such  a  way  as  to  develop  a  good  normal  tree.  Beet  leaves  when  fed  upon  usually 
become  stunted,  crinkled  and  puckered.  Celery  is  Injured  chiefly  by  the  adults, 
and  sometimes  by  the  nymphs,  too,  feeding  upon  the  tender  blanching  stalks. 
The  affected  areas  turn  brown  and  wilt.  The  insect  is  said  also  to  be  the  cause 
of  the  blackening  of  the  joints  of  celery,  known  as  black  joint,  and  at  times  to  be 
a  factor  in  producing  rot. 
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Control. — This  is  a  very  difficult  insect  to  combat  successfully  and  no  really 
satisfactory  method  has  been  discovered  yet,  though  in  the  case  of  greenhouses 
screening  all  ventilators  and  doors  is  fairly  effective. 

The  number  of  the  insects  can  be  lessened  considerably  by  destroying  so  far 
as  possible  their  winter  quarters  in  fall  and  spring.  In  the  fall,  all  the  remnants 
of  the  crop  and  rubbish  of  any  kind  should  be  cleaned  up  and  burned,  and  in 
spring  before  the  buds  begin  to  swell  or  show  green  all  weedy  places  and  dense 
grass  should  be  burned  over  early,  so  that  the  adults  hiding  in  them  may  be 
destroyed  before  they  become  active. 

It  is  claimed  by  some  experimenters  that  dusting  plants  with  a  3%  to  5% 
nicotine  dust,  the  diluent  in  which  is  hydrated  lime,  or  spraying  them  with 
}/2  pint  nicotine  sulphate  40%  and  2  pounds  of  soap  to  40  gallons  of  water 
will  protect  them.  In  such  cases  the  younger  nymphs  will  be  killed,  but 
the  older  nymphs  and  the  adults  will  merely  be  repelled.  Dusting  is  considered 
the  better  of  the  above  two,  but  it  is  costly  and  must  be  repeated  frequently  to  be 
effective. 


Fig. 


9. — Tarnished    plant    bug    adult, 
enlarged  about  four  times. 


Another  recommendation  sometimes  given  is  that  the  plants  be  dusted  from    :| 
time  to  time  with  a  mixture  composed  of  20  pounds  finely  powdered  bluestone, 
20  pounds  dusting  sulphur,  30  pounds  lime  and  30  pounds  tobacco  dust. 


INSECTS  ATTACKING  ASPARAGUS 

Asparagus  Beetle 
Crioceris  asparagi  Linn. 

The  asparagus  beetle  is  a  brilliantly  coloured  insect  about  }/i  inch  long. 
The  general  colour  is  bluish-black.  The  thorax  is  red  and  the  wing  covers  dark- 
blue  marked  with  lemon-yellow  and  bordered  with  red. 

The  beetle  is  fairly  common  almost  all  over  the  province,  but  apparently 
does  not  occur  in  so  large  numbers  as  a  few  years  ago,  probably  because  of  the 
attacks  of  a  very  efficient  parasite. 

The  larvae  are  dark  brown,  grey  or  olive-grey  in  colour  with  black  heads 
and  legs.     When  full-grown,  they  are  about  3^  inch  long. 
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Injury. — In  the  spring  until  the  eggs  hatch,  the  beetles  do  damage  by 
feeding  upon  the  new  shoots  and  eating  holes  in  them.  As  soon  as  the  eggs  have 
hatched  the  larvae  take  a  share  in  the  same  kind  of  injury  and  from  then  until 
the  end  of  the  season  both  beetles  and  larvae  may  be  found  together  feeding  on 
the  plants.  If  the  insects  are  abundant  they  cause  havoc  by  eating  off  all  the 
young  and  tender  parts,  leaving  only  the  main  branches  and  the  stems.  Even 
the  stems  are  often  gnawed  by  the  beetles  and  the  green  bark  removed.  Where 
the  plot  is  severely  attacked  in  the  above  manner  the  result  is  that  the  plants  are 
greatly  weakened,  are  unable  to  store  up  food  in  their  roots  to  any  great  extent 
and  next  year  produce  a  very  small  crop. 

Life  History. — The  winter  is  passed  in  the  adult  stage,  the  beetles  hiding  in 
sheltered  places,  usually  near  the  asparagus  plantation,  such  as  in  holes  or 
crevices  in  logs  or  stumps,  under  loose  bark  on  trees  or  beneath  clusters  of  leaves 
and  rubbish  of  various  kinds.     In  spring  about  the  time  the  asparagus  plants 
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Fig.  10. — Asparagus  beetle — {a,  a)  adults; 
(6)  eggs;    (c,  c,  c)  larvae  about  full 
grown,  all  natural  size. 


begin  to  send  up  shoots  through  the  soil  the  beetles  commence  to  leave  their 
winter  quarters  and  proceed  to  attack  the  young  shoots.  Egg-laying  begins  in  a 
few  days  and  continues  for  several  weeks.  The  eggs  are  dark  brown,  about 
three  times  as  long  as  wide  and  are  attached  by  the  one  end  to  the  shoots  in  spring 
and  later  on  in  the  season  to  the  leaves  and  branches.  There  is  usually  a  row  of 
several  eggs  together.  The  incubation  period  varies  from  about  5  to  10  days. 
The  larvae  grow  rapidly  and  are  full  size  in  7  to  16  days.  They  then  drop  to 
the  ground,  work  their  way  a  short  distance  below  the  surface  and  pupate  in  a 
little  finely  woven  cocoon  covered  with  earth.  The  period  spent  in  the  soil  before 
the  adults  appear  varies  from  7  to  18  days.  Thus  the  whole  time  from  egg 
to  adult  may  be  passed  in  less  than  a  month  though  it  averages  about  a  month. 
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Some  seasons  the  new  beetles  begin  to  appear  by  the  end  of  June.  There  are 
at  least  two  generations  a  year  throughout  the  whole  province  and  probably 
three  or  at  least  a  large  portion  of  a  third  in  the  warmer  districts. 

Control. — 1.  The  asparagus  plots  should  be  well  cultivated  and  well  fer- 
tilized. This  results  in  the  plants  growing  rapidly,  allows  cutting  to  be  done 
frequently  enough  so  that  the  beetles  have  little  chance  to  injure  the  shoots 
during  the  marketing  season  and  prevents  any  eggs  that  may  have  been  laid 
from  having  a  chance  to  hatch. 

2.  If  poultry  are  allowed  to  run  in  the  plot  they  will  devour  many  of  the 
beetles. 

3.  If  the  plants  are  heavily  attacked  during  the  cutting  season  leave  a  few 
yards  of  plants  in  3  or  4  rows  here  and  there  uncut  so  that  the  beetles  may  cluster 
on  these.  Spray  such  plants  from  time  to  time  with  2  lbs.  arsenate  of  lead  to 
40  gallons  of  water  to  which  has  been  added  3^  lb.  of  calcium  caseinate  mixed 
up  first  into  a  thin  paste  with  a  little  water.  The  calcium  caseinate  acts  as  a 
spreader.  Two  pounds  of  soap  are  often  used  instead  of  the  caseinate.  Dissolve 
the  soap  first  in  boiling  water. 

4.  New  plots  which  are  too  young  to  be  cut  should  be  protected  by  spraying 
with  the  above  mixture  whenever  they  are  attacked. 

5.  After  the  cutting  season  is  over  all  the  plants  should  be  sprayed  with  the 
above  poison  if  there  are  enough  beetles  or  larvae  to  justify  it.  The  spraying 
should  be  repeated  if  necessary.  It  is  seldom  that  more  than  two  applications 
will  be  required  any  year  for  a  commercial  plot. 

Spotted  Asparagus  Beetle 
Crioceris  dodecimpunctata  Linn. 


Fig.  11. — Spotted  asparagus  beetle — 
adult  enlarged;  the  line  to  the  right 
shows  natural  length. 

The  spotted  asparagus  beetle  is  very  similar  in  size  and  shape  to  the  speciesj 
just  described  but  can  be  distinguished  easily  from  it  by  its  red  colour  and  the  12 
black  spots  on  its  wing  covers. 

The  larvae  are  about  the  same  size  and  shape  as  those  of  the  asparagus 
beetle,  but  instead  of  being  grey  are  yellowish  white  to  brownish  yellow  or[ 
orange.     They  feed  inside  the  asparagus  fruit  and  so  are  seldom  seen. 

Injury. — The  beetles  injure  the  plants  by  feeding  upon  the  shoots  during! 
the  cutting  season  and  later  upon  the  leaves  and  branches  in  the  same  way  ae 
the  other  species,  but  as  a  rule  they  are  not  so  abundant. 
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The  larvae  do  practically  no  harm  as  they  feed  inside  the  berries  on  the 
pulp.     A  single  larva  may  attack  several  berries. 

Life  History. — The  life  history  of  this  species  is  very  similar  to  that  of  the 
asparagus  beetle.  The  main  difference  is  that  the  eggs  are  apparently  not  laid 
until  the  berries  have  at  least  begun  to  form.  The  eggs  are  elongate,  dark  green, 
and  are  attached  by  the  side  to  the  branches  of  the  plant.  The  lateness  of  egg- 
laying  results  in  the  new  generation  of  beetles  appearing  later  than  that  of  the 
other  species.  In  1926,  in  Elgin  county,  emergence  of  the  beetles  from  the 
soil  was  just  commencing  on  August  11th  and  large  numbers  were  still  in  the 
pupal  or  larval  stage.  As  1926  was  a  cold  season,  probably  emergence  would 
begin  under  normal  conditions  about  August  1st.  There  are  apparently  two 
generations  a  year.  The  winter  is  spent  in  the  same  sort  of  places  as  the  other 
species. 

Control. — The  same  control  applies  to  this  species  as  to  the  asparagus  beetle. 


INSECTS  ATTACKING   BEANS 

Bean  Weevil 
Mylahris    ohtectiis    Say. 

The  bean  weevil  is  a  small,  stout,  somewhat  wedge-shaped,  yellowish-brown 
or  olive  beetle  about  3^  inch  long  and  1/10  inch  wide  at  the  broadest  part  of  the 
body;  namely,  near  the  posterior  end. 

Food  Plants. — Our  common  kidney  beans  are  the  favourite  but  lima  beans 
and  cow  peas  are  also  subject  to  attack. 

Life  tlistory  and  Injury. — In  Ontario  the  weevil  seldom  attacks  growing 
bean  plants  but  limits  itself  either  exclusively,  or  almost  exclusively,  to  stored 
seed.  In  this  the  beetles  lay  their  eggs.  The  larvae  on  hatching  bore  into  the 
beans  and  feed  there  until  maturity.  Each  larva  makes  a  separate  chamber  or 
cell  for  itself  and  a  single  bean  may  contain  a  dozen  or  more  such  chambers.  In 
these,  when  full  grown,  the  larvae  pupate  and  the  pupae  change  to  adults.  When 
emerging,  the  adults  remove  the  surface  covering  and  thus  leave  the  larval 
chambers  exposed  to  view.  Breeding  goes  on  throughout  the  winter  if  the  storage 
room  is  heated,  but  otherwise  stops  with  the  advent  of  cold  weather.  In  warm 
buildings  the  insects  may  become  so  numerous  as  to  reduce  the  beans  almost  to 
powder  and  thus  make  them  a  total  loss. 

Fortunately  our  winters  are  cold  enough  to  destroy  all  stages  of  the  insect, 
whenever  the  beans  are  stored  in  barns  or  sheds  or  unheated  buildings.  This  is  no 
doubt  the  reason  why  it  is  only  occasionally  that  stored  beans  are  attacked  in 
this  province  compared  with  what  takes  place  in  the  warmer  parts  of  the  United 
States. 

Control. — 1.  Infested  beans  should  not  be  planted,  partly  because  there 
may  be  living  weevils  in  them  and  partly  because  many  of  them  will  not  germin- 
ate. 

2.  Beans  should  be  stored  in  dry  unheated  buildings  where  the  inside  tem- 
perature in  winter  will  correspond  closely  to  the  outside  and  so  will  destroy  any 
weevils  present. 
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3.  If  at  any  time  beans  are  being  injured  they  should  be  fumigated  at 
once  with  carbon  bisulphide — a  clear  yellowish  liquid,  costing  about  35c.  to  50c. 
per  pound. 

Fumigation  must  be  done  in  an  air-tight  or  nearly  air-tight  receptacle  such 
as  a  40  or  50  gallon  water  or  oil  barrel.  Fill  the  barrel  with  seed  to  within  a 
couple  of  inches  of  the  top,  then  pour  J^  pint  of  carbon  bisulphide  uniformly 
over  it  and  at  once  cover  the  barrel  with  two  ply  of  heavy  wrapping  paper  fastened 
down  by  a  stout  cord  around  the  top  of  the  barrel,  or  use  a  close  fitting  lid  or  a 
couple  of  heavy  blankets. 

If  large  quantities  of  seed  must  be  treated  a  larger  receptacle  or  several 
barrels  may  be  used  and  the  amount  of  carbon  bisulphide  increased  proportion- 
ately to  the  size  of  the  receptacle. 

Fumigation  should  last  for  48  hours  before  removing  the  covering. 

The  temperature  should  never  be  lower  than  60°  F.  and  preferably  should 
be  70°  or  even  higher. 

If  a  special  chamber  is  prepared  for  fumigating  large  quantities  of  beans  or 
other  seed  the  amount  of  carbon  bisulphide  required  will  be  from  4  to  10  pounds 
to   every  1,000  cubic  feet  of  space,  the  larger  quantity  being  necessary  at  60°  F. 


Fig.  12. — Bean  weevils  and  their  work, 
natural  size. 


and  the  amount  decreasing  with  the  increasing  of  temperature,  so  that  4  or  5 
pounds  will  be  sufficient  for  70°  or  75°  F.,  provided  of  course  that  the  chamber 
is  air-tight.     If  it  is  not  air-tight  even  larger  quantities  will  be  necessary. 

The  following  points  should  be  kept  in  mind  in  using  carbon  bisulphide: — 

1.  It  is  useless  to  fumigate  when  the  temperature  is  below  60°  F.  as  the 
insects  will  not  be  killed. 

2.  Good  results  cannot  be  expected  if  the  container  is  not  air-tight  or  almost | 
air-tight. 

3.  Shorter  fumigations  than  48  hours  are  not  likely  to  kill  all  the  insects] 
in  all  stages. 

4.  The  seed  should  always  be  covered  as  soon  as  the  carbon  bisulphide  j 
has  been  poured  over  it;  for,  even  though  the  fumes  are  heavier  than  air,  theyj 
will  to  a  large  extent  escape  if  there  is  no  cover. 

5.  Carbon  bisulphide  does  not  injure  germination  nor  does  it  spoil  the  seedi 
for  food. 

Caution. — Never  bring  a  lamp  or  fire,  not  even  a  lighted  cigar,  near  thei' 
fumes  of  carbon  bisulphide  as  they  are  explosive  and  inflammable.     The  fumes 
themselves  are  not  poisonous  to  man  but  tend  to  suffocate  if  inhaled  for  a  long 
period. 
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Seed  Corn  Maggot  or  Bean  Maggot 
Hylemyia  cilicrura  Rond. 

The  seed  corn  maggot,  or,  as  it  is  usually  called  in  Ontario,  the  bean  maggot, 
because  it  has  done  more  damage  in  this  province  to  beans  than  to  corn,  is  a  little 
white  maggot  about  }/i  inch  long  when  mature,  which  attacks  and  destroys  either 
the  bean  seed  in  the  soil  in  spring  or  the  young  bean  plants  as  they  are  coming 
through  or  soon  after  they  have  come  through  the  soil. 

The  adults  are  greenish-gray,  two-winged  flies  about  J^Tinch  in  length. 
They  look  much  like  the  cabbage  maggot  flies  except  for  being  a  little  smaller. 
The  illustration  on  page  28  gives  some  idea  of  their  appearance. 


Fig.  13. — Work  of  seed-corn  maggot  or 
bean  maggot  on  young  bean 
plants.    (After  Gibson  &Treherne). 

Food  Plants. — There  is  a  long  list  of  plants  and  seeds  in  which  the  maggots 
have  been  found,  but  beans,  seed  corn  and  seed  potatoes  are  the  favourites  in 
this  province.  It  should  be  kept  in  mind,  however,  that  almost  any  kind  of 
decaying  vegetable  matter  is  likely  to  attract  the  flies  to  lay  eggs  on  it. 

Injury. — It  is  usually  only  in  a  cold,  wet  spring  when  germination  is  slow 
and  growth  retarded  that  this  insect  causes  serious  damage.  In  such  seasons  the 
maggots  destroy  beans  either  by  attacking  and  killing  the  seed  before  it  can 
germinate  or  by  working  into  the  stems  soon  after  germination  and  killing  them. 
The  injury  is  commonly  worst  where  the  beans  have  been  sown  in  fields  which 
were  in  clover,  alfalfa  or  grass  the  previous  year,  the  reason  probably  being  that 
the  decaying  roots  and  stems  of  such  plants  attract  the  flies  and  cause  many 
eggs  to  be  laid  in  them  even  before  the  beans  themselves  are  planted;  then  when 
the  beans  are  planted  the  maggots  from  the  above  eggs  attack  the  bean  seeds 
and  plants  often  apparently  in  preference  to  the  decaying  root9  of  the  previous 
crop. 

Poor  drainage  is  also  favourable  to  maggot  injury  because  the  growth  and 
germination  in  such  places  are  slower. 
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Seed  corn  is  injured  much  the  same  way  as  beans. 

Seed  potatoes  are  occasionally  so  infested  by  maggots  as  to  be  utterly 
destroyed. 

Life  History. — So  far  as  known  this  insect  winters  over  in  the  puparial  stage, 
just  as  the  cabbage  and  onion  maggot  do,  in  the  soil  close  to  where  the  maggots 
have  been  feeding.  The  puparia  are  about  the  shape  of  a  small  grain  of  wheat 
and  are  brown  or  reddish  brown.  From  them  in  May,  usually  several  days  earlier 
than  the  cabbage  maggot  flies,  the  adults  begin  to  appear.  Eggs  are  soon  laid 
and  are  usually  placed  on  or  in  the  soil  where  there  is  an  odour  of  decaying  vege- 
table matter  or  of  decaying  seeds.  Manure  recently  ploughed  under  is  said  to 
attract  the  flies.  The  eggs  hatch  in  two  or  three  days.  The  maggot  stage  requires 
about  1 1  days  and  the  puparial  stage  about  two  weeks.  There  are  apparently  three 
generationsor  one  full  generation  and  two  partial  ones.  Of  these  the  first,  which 
occurs  in  late  May  and  June,  causes  nearly  all  the  damage. 

Control. — Growers  should  keep  in  mind  that  it  is  only  in  a  wet  spring  when 
growth  is  backward  that  the  maggot  is  likely  to  cause  any  serious  injury.  Under 
these  conditions  the  following  recommendations  should  be  of  value: 

1.  Good  drainage  always  helps. 

2.  There  is  little  or  no  benefit  to  be  gained  by  treating  seed  with  kerosene, 
turpentine,  tar  or  any  other  substance  tested  up  to  the  present.  None  of  them 
will  protect  it. 

3.  The  more  quickly  the  seed  germinates,  the  less  liable  the  beans  are  to 
injury;  hence,  sow  only  seed  of  high  germinating  power;  prepare  the  soil  well  to 
warm  it  and  to  be  in  good  shape  to  bring  about  rapid  germination  and  growth; 
and  sow  the  seed  shallow,  never  deep,  because  the  upper  soil  is  warmer  than  the 
lower  and  therefore  the  seed  in  it  will  germinate  more  quickly. 

4.  Remember  that  there  is  more  risk  in  sowing  land  broken  up  from  sod, 
especially  clover  or  alfalfa  sod,  than  other  land.  In  such  cases,  work  the  field 
up  well  early  in  spring  to  make  a  good  seed  bed  and  then  if  the  weather  is  warm 
sow  early;  but,  if  it  is  wet  and  cold,  postpone  sowing  until  there  have  been  several 
days  of  warm  weather  to  heat  the  soil. 

5.  If  early  sown  beans  have  been  ruined  by  the  maggot  it  is  usually  safe 
to  work  the  field  up  again  and  re-sow,  as  by  this  date  the  majority  of  the  maggots 
in  the  field  will  have  ceased  feeding. 


INSECTS  ATTACKING    BEETS  AND   SPINACH 

Spinach  Leaf  Miner 
Pegomyia    hyoscyami   Ponzer. 

The  spinach  leaf  miner  is  also  called  the  beet  leaf  miner.  It  is  a  creamy 
white  maggot  very  like  the  cabbage  and  onion  maggots  but,  instead  of  attacking 
the  roots  as  they  do,  it  makes  mines  in  the  leaves.  The  adults  are  grey,  two- 
winged  flies  of  much  the  same  shape  as  the  cabbage  maggot  fly  but  a  little  smaller. 
The  grey  colour  and  yellow  legs  will  help  to  distinguish  them  from  other  flies, 
which  might  be  found  around  the  same  plants. 

Food  P/a«/5.-i— Spinach,  chard,  beets  of  all  kinds,  including  sugar  beets  and 
mangolds,  are  the  common  cultivated  plants  fed  upon.  In  addition  pigweed  and 
lamb's  quarters  are  quite  heavily  attacked.  A  few  other  weeds  are  also  attacked 
but  to  a  much  less  extent.     The  miner  in  dock  leaves  is  a  different  species. 
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Injury. — The  Injury  is  caused  by  the  larvae  making  mines  in  the  leaves, 
especially  in  June.  The  mined  portion  of  the  leaf  dies  and  turns  brown  or  white. 
As  several  larvae  usually  work  in  each  mine  and  as  there  may  be  half  a  dozen 
mines  in  a  single  leaf  when  there  is  a  severe  outbreak,  many  plants  may  be  killed. 
It  is  not  an  uncommon  sight  during  such  an  outbreak  to  see  whole  fields  of  beets 
or  mangolds  with  fully  half  of  their  leaves  either  dead  or  severely  mined.  Yet  in 
spite  of  this  a  very  large  percentage  of  the  plants,  as  a  rule,  outgrow  the  injury 
and  give  fair  yields,  though  doubtless  not  so  large  as  they  would  have  given  if 
there  had  been  no  miners.  When  spinach  is  severely  attacked  the  crop  is  usually 
ruined,  because  no  one  wants  to  buy  infested  spinach  leaves  and  the  time  neces- 
sary to  select  only  the  intact  ones  is  too  great  to  make  it  profitable  to  harvest  the 
crop.  Fortunately  most  years  the  insects  are  not  abundant  enough  to  cause 
much  damage  or  anxiety.  It  is  only  about  once  in  four  or  five  years  or  even 
longer  that  they  are  very  numerous. 
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Fig.  14. — Work  of  spinach  leaf  miner  in 
beet  leaves     (J,  Marshall). 


Life  History. — The  winter  is  passed  in  the  soil,  just  as  in  the  case  of  the 
cabbage  maggot,  in  the  pupal  (puparial)  stage.  From  this  in  spring  the  flies 
commence  to  emerge  towards  the  end  of  May  and  begin  laying  eggs  about  the 
first  of  June.  These  are  white  and  are  placed  on  their  side  in  small  clusters, 
averaging  about  4  eggs  each,  on  the  under  side  of  the  leaves.  They  hatch  in  four  or 
five  days.  The  young  larvae  bore  directly  into  the  leaves  and  soon  make  a  con- 
spicuous mine.  As  there  are  often  many  clusters  of  eggs  to  a  leaf  there  may  be 
many  mines  and,  as  these  frequently  coalesce,  the  whole  leaf  may  in  this  way  be 
killed.  When  dissatisfied  with  a  mine,  the  larva  commonly  leaves  it,  migrates 
to  another  leaf  and  mines  it.  Often  it  leaves  this  second  one  and  goes  to  a  third 
or  even  to  a  fourth.  The  larval  stage  lasts  about  two  weeks,  then  the  larvae  leave 
the  mines  and  pupate  in  the  ground.  From  the  pupae  adults  begin  to  emerge  in 
approximately  two  weeks.     There  are  at  least  three  generations  a  year,  though  the 
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last  two  are  only  partial  generations.  The  first  generation  is  the  one  that  causes 
nearly  all  the  damage,  natural  control  factors  being  sufficiently  strong  to  prevent 
injury  from  the  second  or  third  generation. 

Control. — No  really  satisfactory  control  measures  have  yet  been  discovered. 
Spraying  with  nicotine  or  other  substances  fails  to  do  any  good,  because  the  spray 
cannot  penetrate  through  the  epidermis  of  the  leaf  and  reach  the  larvae  within. 
.As  the  flies  are  known  to  be  fond  of  sweet  substances  and  as  they  apparently  do 
not  begin  laying  eggs  for  about  a  week  after  they  emerge  it  is  possible  that  the 
beets  and  mangolds  might  be  protected  during  the  danger  period  in  spring  by 
spraying  them  with  \}/2  pounds  arsenate  of  lead  to  40  gallons  of  water  to  which 
has  been  added  3^  gallon  of  cheap  molasses.  The  spraying  would  only  be  effec- 
tive when  the  weather  is  dry.  It  should  be  applied  about  4.00  p.m.  on  a  bright, 
warm,  calm  day.  The  first  application  should,  of  course,  be  made  just  as  soon 
as  the  eggs  can  be  found  on  the  under  side  of  the  leaves.  The  eggs  are  very 
similar  in  appearance  to  the  cabbage  maggot  eggs  shown  in  figure  18,  andean  be 
seen  easily  with  the  naked  eye.  A  second  application  made  in  about  four  or  five 
days  should  kill  most  of  the  flies  which  emerged  in  the  meantime  and  these  two 
should  give  the  plants  a  chance  to  make  sufficient  headway  to  escape  any  serious 
damage. 

Caution. — It  is  not  safe  to  use  poison  on  spinach. 

Another  method  which  would  help  considerably  in  reducing  the  number  of 
flies  is  to  destroy  all  pigweed  and  lamb's  quarters  as  soon  as  mines  begin  to  appear 
in  considerable  numbers  in  them.  Up  to  this  time  they  would,  of  course,  serve 
as  traps  and  entice  many  flies  to  oviposit  upon  them  instead  of  upon  the  culti- 
vated food  plants. 


INSECTS  ATTACKING  CARROTS,  CELERY  AND  PARSNIPS 

Carrot  Rust  Fly 

Psila  rosae  Fahricius 

The  carrot  rust  fly  larva  is  the  little  white  or  cream-coloured  maggot  which 
often  ruins  carrots  and,  to  a  lesser  extent,  parsnips  by  burrowing  into  them, destroy- 
ing the  tissues  and  leaving  rusty  stains  wherever  it  works.  The  larva  is  about 
]/^  of  an  inch  long  when  full  grown,  is  very  slender  and  has  no  legs  and  no  visible 
head,  though  there  is  a  pair  of  small  black  hooks  at  the  smaller  end  which  serve 
as  jaws. 

The  adults  are  slender,  two-winged,  glossy,  greenish-black  flies  about  J^  of 
an  inch  long  with  yellow  or  yellowish-brown  heads  and  legs. 

Food  Plants. — Carrots  are  the  favourites  but  parsnips  are  also  attacked  and 
to  a  lesser  extent  celery. 

Injury. — All  the  injury  is  done  by  the  maggots  and  takes  place  at  two 
periods  in  the  season — in  spring,  chiefly  in  June,  and  in  fall,  chiefly  in  September 
and  October.  The  fall  injury  is  nearly  always  much  the  more  serious.  In  June 
the  early  brood  of  maggots  attacks  the  young  plants,  burrows  into  the  tap  root, 
and,  if  abundant,  either  kills  the  plants  or  checks  their  growth  greatly.  The 
attack  is  in  full  headway  about  the  time  the  carrots  are  ready  to  thin.  In  fall  the 
late  brood  attacks  the  carrot  and   parsnip   tap-roots,  which  are  of  course  well 


25 

developed  by  this  time.  Narrow  rusty-coloured  furrows  are  made  here  and 
there  over  the  surface,  and  tunnels  through  the  interior.  The  tunnelling  is 
usually  most  common  towards  the  tip  of  the  root,  and  this  portion  often  becomes 
dark  and  rotten. 

It  is  usually  in  gardens  in  towns  and  villages  that  the  plants  suffer  most,  though 
we  have  seen  a  two  acre  field  of  beautifully  developed  carrots  so  badly  infested 
by  October  that  they  were  all  unsaleable.  This  field  was  as  well  sheltered  as 
gardens  usually  are;  so  it  may  be  that  the  insect  cannot  thrive  in  wind-swept 
or  exposed  areas.  It  is  possible  too  that  it  does  not  fly  far  and  hence  that  it  is 
worst  in  gardens  because  there  is  no  opportunity  for  a  rotation  of  crops. 
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Fig.  15. — Carrot  rust  fly — adults,  larvae  and 
pupae  (puparia), 
all  natural  size. 

The  injury  to  celery  is  brought  about  chiefly  by  the  maggots  attacking  the 
coarser  roots.  Usually  the  plants  are  vigorous  enough  to  withstand  the  attack 
by  sending  out  new  roots.  Where,  however,  several  main  roots  are  destroyed 
the  plants  often  become  stunted.  The  grower  may  not  be  aware  that  this  is 
due  to  the  maggots,  especially  as  they  seldom  bore  up  into  the  saleable  portions. 

Life  History. — The  winter  is  passed  chiefly  in  the  ground  near  where  the  food 
plants  were,  in  the  puparial  stage,  the  puparium  being  brown,  about  3^  inch  long 
and  1/16  of  an  inch  thick,  and  rounded  at  each  end.  Many  of  the  maggots 
are  still  immature  when  the  plants  are  harvested.  These  continue  to  feed  and 
grow  in  storage  and  finally  pupate  there.  In  May  the  adults  begin  to  emerge 
and  after  a  few  days  lay  eggs. 


Fig,  16. — Work  of  carrot  rust  fly  on  carrots. 
Note  the  scars  on  the  surface.   Some- 
what reduced  in  size. 

The  eggs  are  very  small,  white  and  elongate  and  are  laid  chiefly  in  or  upon 
the  soil  close  to  the  food  plants.  They  are  said  to  hatch  in  a  week  and  the 
maggots  seem  to  require  about  one  month  to  become  full  grown.  At  the  end 
of  this  period  they  pupate  in  the  soil  and  the  new  brood  of  flies  emerges  in  August 
and  September  and  lays  eggs  for  the  second  brood  of  maggots.  There  are 
apparently  only  two  broods. 
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Control. — The  writer  has  had  no  opportunity  to  work  out  control  measures 
for  this  insect  and  is  indebted  to  the  Dominion  Entomological  Branch  for  the 
following  suggestions  based  on  a  study  of  the  insect  in  the  maritime  provinces. 
The  study  has  not  been  completed  and  the  Branch  points  out  that  the  suggestions 
are  only  suggestions  and  not  well  tested  recommendations.  It  should  be  remem- 
bered by  the  reader  that  dates  given  in  these  suggestions  are  about  two  weeks 
later  than  they  would  be  for  Ontario. 

"Control  measures  may  be  classed  as  follows: 

1.  Avoidance  of  the  spring  generation  by  late  planting; 

For  those  who  want  table  carrots  in  summer,  this  is  generally  effective* 
The  seedlings  appear  above  ground  towards  the  end  of  the  fly  season  in  June, 
and  if  any  late  eggs  are  deposited  about  them,  the  maggots  do  not  find  roots 
large  enough  to  burrow  into. 

2.  Prevention  of  attack  by  means  of  insecticides  applied  about  the  seedling 
plants  in  spring; 

This  method  is  particularly  adapted  for  those  who  desire  early  carrots  for 
table  use  or  for  sale.  The  eggs  are  deposited  on  the  soil  about  the  base  of  the 
plants  and  are  very  resistant  to  most  common  insecticides,  as  are  the  larvae 
which  hatch  from  them.  A  large  number  of  plots  have  been  treated  during  the 
past  three  years,  testing  some  thirty  different  materials.  The  following  have 
been  found  generally  most  effective: 

(a)  Corrosive  Sublimate  1:  1,000  in  water  at  the  time  when  egg-laying  is 
beginning.  This  acts  on  the  eggs  and  newly-hatched  larvae.  If  put  on  a  week 
before  or  a  week  after  egg-laying,  it  is  not  effective.  A  bad  feature  in  connection 
with  it  is  that  in  practically  every  trial  given  this  material,  it  has  checked  plant 
growth  noticeably  for  a  period  of  from  ten  days  to  two  weeks ; 

{h)  Powdered  Derris  Root  at  20  to  25  pounds  per  acre  diluted  with  fine  earth 
or  road  dust  and  applied  around  the  seedling  plants  before  egg-laying  begins. 
Laboratory  tests  have  shown  this  to  have  no  effect  on  the  eggs  and  very  little 
on  the  larvae,  so  the  effect  is  probably  on  the  adult  fly;  therefore,  it  must  be  on 
before  egg-laying.  Over  three  years  this  has  given  consistently  good  results  on 
all  plots.     There  is  no  injurious  effect  to  the  plant; 

{c)  Derrisene  at  15  pounds  per  acre  applied  in  water  just  before  egg-laying 
begins.  This  material  is  effective  against  the  adult  and,  to  some  extent,  against 
the  larvae,  and  has  given  good  results  over  a  three-year  period ; 

{d)  Crude  Naphthalene  at  300  pounds  per  acre  scattered  along  the  row  of 
seedling  carrots.  In  laboratory  trials  this  does  not  kill  any  stage  of  the  insect  so 
the  action  is  probably  repellent  only.  In  small  plots  it  has  given  commercial 
protection  at  low  cost.  In  contact  with  seedlings  it  is  injurious,  so  care  must  be 
exercised  in  its  application; 

(e)  Calcium  Silicofluoride.  Laboratory  tests  of  this  material  against  the 
larvae  are  promising.     No  infestation  occurred  in  plots  treated  in  1926. 

3.  Avoidance  of  the  fall  generation  by  early  harvesting; 

Early  carrots  have  commonly  reached  full  size  by  mid-September,  are 
smooth,  crisp  and  free  from  maggot.  Left  in  the  ground  longer,  they  are  liable 
to  maggot  infestation.  If  pulled  and  stored  in  sand,  they  keep  as  well  as  those 
pulled  later. 

4.  Protection  by  means  of  insecticides  applied  about  the  plant; 

Owing  to  the  thick  foliage  growth,  the  application  of  insecticides  in  the  fall 
has  not  proved  effective  in  tests." 
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Parsnip   Webworm 
Depressaria  heracliana  DeGeer. 

The  parsnip  webworm  is  the  caterpillar  that  attacks  the  blossom  heads  of 
parsnips  and  carrots  when  allowed  to  grow  for  seed.  It  webs  the  blossom  parts 
together  and  by  feeding  upon  them  prevents  the  formation  of  seed.  Like  most 
other  insects  it  is  much  more  abundant  some  years  than  others.  The  caterpillar 
when  full  grown  is  about  ^  inch  long,  yellowish  green  in  colour  with  a  black  head 
and  many  conspicuous  black  spots  over  its  body.  The  adult  is  a  brown  moth  of 
the  size  and  shape  shown  in  the  illustration. 

Life  History. — The  winter  is  passed  in  the  adult  stage  in  sheltered  places, 
often  in  attics  or  barns.  About  June  the  moths  lay  their  eggs  on  parsnips  and 
carrots  grown  for  seed  and  also  on  wild  carrots.  The  larvae  on  hatching  work 
their  way  to  the  unopened  blossom  heads,  eat  into  them,  web  the  unexpanded 
blossom  parts  together  and  feed  upon  them.     The  result  is  that  the  blossoms 
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Fig.  17, — Parsnip  webworm — (a)  adult  with 
wings  closed,  natural  position;  ih)  same 
with  wings  expanded;  (c)  larva  full-grown; 
all  natural  size. 


cannot  open  properly  and  of  course  cannot  produce  seed.  After  feeding  for 
nearly  a  month  on  the  blossoms  and  neighbouring  leaves  and  becoming  nearly 
full  grown  the  larvae  crawl  down  the  plants,  eat  a  hole  into  the  hollow  stem, 
feed  there  a  few  days  and  then  spin  a  cocoon  and  pupate  within  the  stem.  Many 
persons  finding  the  larvae  in  such  places  mistake  them  for  the  European  corn, 
borer  but  the  black  head  and  black  dots  on  the  body  easily  distinguish  them  from 
the  corn  insect.  In  August  the  pupae  change  into  moths.  These  fly  around  for 
awhile  and  then  go  into  winter  quarters;  so  there  is  only  one  generation  a  year. 

Control. — Heavy  dusting  of  infested  heads  with  Paris  green  1  part  mixed 
with  about  20  parts  of  land  plaster  or  hydrated  lime  sometimes  destroys  a  con- 
siderable portion  of  the  worms  but  at  other  times  only  a  few.  The  difficulty  is 
to  get  the  poison  forced  into  the  webbed  portion  in  such  a  way  that  the  larvae  will 
eat  any  of  it. 

2.  Cutting  off  and  destroying  all  infested  heads  as  soon  as  seen  is  the  most 
common  method  practised.  This  should  be  supplemented  by  the  destruction 
so  far  as  practicable  of  all  wild  carrots  in  the  neighbourhood.  Even  cutting  these 
off  as  soon  as  they  begin  to  bloom  should  help  great h'  to  lessen  the  number  of 
moths  for  the  next  year. 
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INSECTS  ATTACKING  CABBAGE,  CAULIFLOWER,  TURNIPS, 
RADISHES  AND   CLOSELY  RELATED   PLANTS 

Cabbage  Maggot 
Hylemyia  hrassicae  Bouche 

The  cabbage  maggot  is  probably  the  most  destructive  insect  which  attacks 
cabbage,  cauHflower  and  radishes.  It  is  a  small  white  maggot  about  34  inch 
long  when  full-grown.  The  body  is  blunt  at  one  end  and  tapers  gradually 
towards  the  other.  There  are  no  legs  and  no  visible  head,  but  a  pair  of  black 
hooks  at  the  smaller  end  of  the  body  takes  the  place  of  jaws  and  tears  apart  the 
plant  tissues,  thus  freeing  the  juices  on  which  the  maggot  lives. 

The  adults  are  two-winged  flies  about  the  size  of  a  housefly.  The  females 
are  greyish  brown  or  olive  brown ;  the  males  are  darker,  being  of  a  steel  grey 
colour. 

Injury. — The  maggots  attack  the  roots  of  cabbage,  cauliflower,  radishes  and 
several  other  closely  related  plants.  In  the  case  of  the  former  two,  the  injury  is 
done,  not  only  by  the  maggots  devouring  the  small  roots,  but  also  by  their  feeding 
in  the  main  tap-root  itself  and  destroying  it.     The  result  is  that  the  plants  soon 
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Fig.  18. — Cabbage  maggot — female  adult 
and   eggs,   the   latter  slightly 
enlarged. 

wilt  and  die.  The  early  crop  suffers  much  more  injury  than  the  late.  Radishes 
are  even  worse  attacked  than  other  plants.  The  maggots  work  their  way  into 
them,  make  brown  tunnels  wherever  they  go  and  often  cause  much  of  the  interior 
to  rot.  Wormy  radishes  are  of  course  unfit  for  table  use.  Seed  beds  of  cabbage 
and  cauliflower,  especially  for  late  planting,  are  also  often  damaged  severely. 

Life  History. — The  winter  is  passed  in  the  pupal  (puparial)  stage  in  the 
ground  near  the  roots  of  the  affected  plants.  The  pupae  are  reddish  brown 
and  resemble  in  shape  and  size  plump  grains  of  wheat.  In  spring  about  the  time 
European  plums  are  coming  into  full  bloom  the  flies  emerge  and  in  3  or  4  days 
begin  laying  their  little,  white,  elongate  eggs  in  the  soil  close  to  the  stems  of  the 
plants.  These  hatch  on  an  average  in  5  days.  The  maggots  feed  as  described 
above  and  become  mature  in  2  or  3  weeks.  They  then  pupate  in  the  soil  and  in 
another  period  of  2  to  3  weeks,  the  new  brood  of  flies  begins  to  emerge.  There 
are  three  generations  a  year,  but  only  the  first  generation  is  a  full  one,  as  many  of 
the  pupae  (puparia)  of  the  other  two  remain  unchanged  in  the  soil  until  the 
next  spring. 

Control. — Much  the  best  method  of  control  is  to  treat  the  soil  around  the 
base  of  the  plants  with  corrosive-sublimate  solution  of  the  strength  of  1  ounce 
in  8  to  10  gallons  of  water.  Dissolve  the  corrosive  sublimate  by  mixing  it  first 
with  a  stick  in  a  little  water  so  that  it  will  be  thoroughly  wet  and  all  lumps 
broken;  then  add  more  water  and  stir  thoroughly  until   it  is  all  in  solution.     It 
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requires  about  half  a  gallon  of  water  to  dissolve  an  ounce  readily.  When  all  is 
in  solution  dilute  to  the  proper  strength.  The  liquid  should  always  be  applied 
to  the  plants  shortly  before  or  as  soon  as  the  eggs  have  begun  to  hatch;  for  it 
controls  by  killing  the  eggs  and  the  young  maggots  before  the  latter  have  entered 
the  roots.  Therefore,  if  cabbage  or  cauliflower  have  been  set  out  very  early  do 
not  apply  it  until  European  plums  are  in  full  bloom,  as  very  few  eggs  will  have 
been  laid  until  this  time.  If  the  plants  are  not  set  out  until  that  date  or  later, 
apply  the  solution  the  third  or  fourth  day  after  planting  and  repeat^in  a  week. 
Two  applications  are  usually  sufficient  but  many  growers  prefer  to^'give^.three^ 


Fig.  19. — Work  of  cabbage  maggot  on  cabbage  roots. 

the  third  being  a  week  after  the  second.  The  poison  should  be  poured  directly  on 
the  soil  right  against  the  stem,  using  about  J/^  to  3^  of  a  cupful  to  each  plant.  On 
small  plots  this  may  be  done  easily  by  carrying  the  mixture  in  a  wooden  pail  and 
applying  it  with  a  cup  or  dipper.  A  handy  dipper  can  be  made  from  an  empty 
tomato  can  by  tacking  a  lath  about  14  inches  long  to  the  bent-back  lid  and  then 
squeezing  the  top  to  form  a  spout.  On  large  fields  a  barrel  may  be  placed  on  a 
cart  or  wagon  and  filled  with  the  solution,  and  two  lines  of  soft  rubber  hose 
fastened  to  this.  Then  two  men,  one  to  each  hose,  can  apply  the  liquid  by  walk- 
ing along  behind  the  outfit,  pinching  the  hose  between  plants  to  prevent  the  escape 
of  the  liquid  and  releasing  the  pressure  at  each  plant.  They  should,  always 
take  care  to  see  that  the  soil  is  thoroughly  wet  for  about  an  inch  around 
each  of  the  plants. 
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In  the  case  of  radishes  the  corrosive  subUmate  solution  should  be  applied 
first  on  the  third  or  fourth  day  after  the  radishes  have  appeared  above  the 
ground  unless  the  weather  is  cold.  In  that  case  it  is  wise  to  wait  until  it  becomes 
warm  again,  as  the  flies  will  not  lay  eggs  in  cold  weather.  Repeat  in  five  or  six 
days.  A  watering  can  with  the  knob  or  rose  removed  is  a  handy  way  to  apply 
the  liquid.  Pour  it  along  the  rows  right  upon  the  plants,  and  wet  the  soil  for 
.half  an  inch  or  more  deep.  The  radishes,  of  course,  should  be  planted  in 
rows  to  make  treatment  easy. 

Never  treat  radishes  when  they  are  nearly  ready  to  use.  It  will  do  no  good 
and  may  poison  those  who  eat  them;  but  there  is  no  danger  of  poisoning  if 
treated  at  the  time  mentioned  above. 

In  treating  cabbage  and  cauliflower  seed  beds  saturate  the  soil  thoroughly 
by  means  of  an  ordinary  watering  can.  Wash  the  can  out  thoroughly  after 
using  to  prevent  its  being  corroded,  as  corrosive  sublimate  will  injure  any  kind 
of  metal  vessel  though  it  does  not  injure  wood. 

Caution. — Remember  that  corrosive  sublimate  is  a  deadly  poison;  hence 
be  sure  that  none  of  it  is  left  in  any  vessel  where  children  or  livestock  may  have 
access  to  it.  Keep  the  substance  itself  labelled  poison.  The  antidote  is  to 
cause  the  patient  to  partake  freely  of  white  of  egg  or  milk,  and  in  ten  minutes 
give  an  emetic. 

Imported  Cabbage  Worm 

Pieris  rapae  Linn 

The  imported  cabbage  worm  is  a  very  common  insect  and  is  found  in  every 
garden  or  field  in  which  cabbage  is  grown.  When  full  grown  it  is  about  one- 
and-a-quarter  inches  long,  is  about  the  same  shade  of  green  as  the  leaf,  has  an 
indistinct  golden  line  down  the  back  and  when  examined  under  a  hand  lens 
is  seen  to  be  densely  covered  with  very  short  green  hairs  dotted  with  black 
specks.  This  hairy  covering  easily  distinguishes  it,  even  when  very  small, 
from  any  other  green  caterpillar  which  may  be  present. 

The  adults  are  the  white  butterflies  seen  flying  about  every  year.  These 
have  a  wing  expanse  of  about  one-and-three-quarter  inches.  The  wings  are  all 
white  except  a  small  black  area  at  the  tip  of  the  front  wings,  two  small  black 
dots  on  the  front  wings  of  the  female,  but  only  one  on  those  of  the  male,  and  a 
single  black  dot  on  the  hind  wing  of  both  sexes. 

Food  Plants. — The  favourites  are  cabbage  and  cauliflower.  Next  to  these 
are  turnips,  rape,  Brussells  sprouts,  kale  and  radish.  In  addition  the  cater- 
pillars occasionally  feed  on  various  weeds  and  wild  plants  of  the  cabbage  or 
mustard  family  (Cruciferae). 

Injury. — Some  years  the  caterpillars  are  not  abundant  enough  to  do  much 
damage  but  about  every  second  or  third  year  on  an  average  they  become  so 
numerous  that  they  strip  whole  fields  of  cabbage  and  cauliflower  of  almost  all 
their  leaves  except  the  midribs  and  larger  veins.  They  also  attack  the  heads 
and  eat  large  cavities  out  of  them.  At  the  same  time  they  deposit  their  dark 
green  excrement  in  large  quantities  upon  the  heads,  which,  in  the  case  of  cauli- 
flower especially,  stains  the  head  and  makes  it  look  most  unsightly.  The  result 
is  that  a  large  part  of  the  crop  of  both  plants  is  rendered  unmarketable.  Usually 
late  or  moderately  late  sown  plants  suffer  worse  than  the  early  sown  ones, 
though  at  times  the  latter  are  also  much  injured. 
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Life  History. — The  winter  Is  passed  in  the  chrysaHs  or  pupal  stage  on  the 
plants  in  the  field  or  on  boards  or  rails  of  fences  or  In  any  other  sheltering 
quarters.  The  chrysallds  are  about  three-quarters  of  an  inch  long,  are  roughly 
triangular  in  outline  and  vary  in  colour  from  green  to  grey  or  brown.  From 
them  in  spring  the  butterflies  begin  to  emerge  In  May  and  in  a  short  time  com- 
mence laying  eggs.     These  are  yellowish,  and  are  attached  singly  by  the  end 


Fig.  20. — Imported  cabbage  worms,  natural  size  (after  Britton), 


Fig.  21. — Work  of  imported  cabbage  worms  on  cabbage. 


to  the  leaves,  chiefly  on  the  under  side.  The  eggs  hatch  on  an  average  In  five 
days.  The  larvae  require  two  to  three  weeks  to  mature.  They  then  change 
Into  pupae  or  chrysallds  chiefly  on  the  leaves  or  stems  and  in  about  nine  days 
thejbutterflles  emerge.  The  life  cycle  from  egg  to  egg  is  therefore  four  to  five 
weeks.  There  are  at  least  three  generations  in  the  province  and  In  the  warmer 
portions  probably  a  partial  fourth.  Larvae  may  be  found  In  fields  from  about 
the  first  of  June  until  the  severe  frosts  come. 
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Control. — If  taken  in  time  the  worms  are  easy  to  control  but  if  left  until 
they  have  attacked  the  heads  of  the  plants  control  is  sometimes  rather  difficult. 
The  simplest  method  is  to  dust  the  plants  as  soon  as  caterpillars  are  present 
and  in  any  case  just  before  they  begin  to  head,  with  one  of  the  following  mixtures: 

(a)  Arsenate  of  lead  one  part  (by  measure)  to  three  parts  of  hydrated 
lime  or  gypsum; 

{b)  Arsenate  of  lime  one  part  (by  measure)  to  four  parts  of  hydrated  lime 
or  gypsum ; 

(c)  Paris  green  one  part  (by  measure)  to  eight  or  ten  parts  of  hydrated 
lime  or  gypsum.  The  dusting  should  be  thorough,  covering  every  leaf 
so  far  as  possible,  and  should  be  put  on  at  a  time  when  there  is  no  wind 
and  preferably  when  the  plants  are  moist  as  with  dew  in  the  early 
morning. 

Spraying  may  be  substituted  for  dusting  but  is  seldom  so  satisfactory. 
The  same  poisons  may  be  used :  arsenate  of  lead  at  the  strength  of  two  pounds 
to  forty  gallons  of  water;  or  one  ounce  to  one-and-a-quarter  gallons  of  water; 
or  arsenate  of  lime  one-and-a-half  pounds  to  forty  gallons  of  water,  or  one  ounce 
to  one-and-two-thirds  gallons  of  water;  or  Paris  green  one  pound  to  forty  gallons 
of  water  or  one  ounce  to  two  gallons  of  water.  If  two  pounds  of  soap  dissolved 
in  water  are  added  to  every  forty  gallons  of  any  the  above  mixture  it  will  help  the 
mixture  to  spread  and  stick  better.  Three  ounces  of  calcium  caseinate  mixed 
up  first  into  a  paste  with  a  little  water  may  be  substituted  for  the  soap. 

Cabbage  may  be  re-dusted  or  re-sprayed  whenever  necessary  after  heads 
have  formed  without  any  danger  to  the  consumer,  provided  there  are  no  deep 
cavities  present  for  the  poison  to  lodge  in.  As  cabbage  heads  grow  from  the 
inside,  not  the  outside,  the  practice  of  taking  off  the  outer  leaves  before  shipping 
or  using  removes  all  the  poison  on  the  surface.  It  is  dangerous,  however,  to 
use  poison  on  cauliflower  heads  after  they  have  begun  to  form;  hence  the  im- 
portance of  treating  these  plants  thoroughly  just  before  they  are  tied  up  or 
begin  to  head. 

If  cauliflower  heads  or  cabbage  heads  with  deep  cavities  are  being  attacked  and 
must  be  protected  the  safest  method  is  to  mix  one  ounce  of  pyrethrum  powder 
in  one  or  one-and-a-half  gallons  of  water  and  spray  this  with  good  pressure 
directly  down  into  the  head  where  the  worms  are.  It  kills  by  contact  and  is 
not  poisonous  to  humans.  The  pyrethrum  should  either  be  fresh  or  have 
been  kept  in  an  air-tight  package. 


The  Cabbage  Looper 
Autographa  hrassicae  Riley 

The  cabbage  looper  is  a  pale  green  caterpillar  about  one-and-a-quarter 
inches  long  when  mature  with  white  longitudinal  stripes  on  the  back  and  sides. 
The  head  end  of  the  body  is  smaller  than  the  rest.  When  the  caterpillar  walks 
it  raises  its  body  in  a  loop  after  the  manner  of  canker-worms.  This  character- 
istic itself  will  easily  distinguish  it  from  the  imported  cabbage  worm. 

The  adult  is  a  dark-brown  moth  with  a  conspicuous  small  silvery  mark 
near  the  centre  of  each  front  wing.  The  moth  is  closely  related  to  and  resembles 
cutworm  moths.     It  has  a  wing  expanse  of  about    one-and-a-quarter  inches. 
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Injury. — The  cabbage  looper  feeds  upon  cabbage,  cauliflower,  turnips  and 
other  closely  related  plants,  eating  holes  out  of  the  leaves  and  boring  into  the 
heads.  The  injury  is  so  similar  to  that  of  the  imported  cabbage  worm  that  it 
would  often  be  impossible  to  decide  which  was  responsible,  if  the  presence  of 
the  caterpillars  themselves  did  not  give  the  clue.  Although  present  to  some 
extent  every  year,  it  is  usually  not  so  abundant  as  the  imported  cabbage  worm 
and  therefore  not  so  destructive.  There  are,  however,  years  when  it  is  more 
abundant  and  more  destructive. 

Life  History. — The  full  life  history  has  not  been  worked  out  for  this  province 
but  is  about  as  follows:  The  winter  is  passed  in  the  pupal  stage  in  a  white  silken 
cocoon  usually  on  the  plants  themselves  on  which  the  larvae  fed.  In  spring 
about  the  time  cabbage  plants  are  getting  well  established  the  moths  emerge 
and  lay  their  eggs  on  the  leaves,  generally  on  the  under  surface.  The  eggs  are 
circular,  whitish,  and  have  ribs  radiating  out  from  the  centre  to  the  circum- 
ference. They  hatch  in  four  days.  The  larvae  become  full-grown,  according 
to  our  rearing  experiments,  in  an  average  of  twelve  days.     The  pupal  stage 


Fig.      22. — Cabbage     looper — (a)      larva;       (b) 

cocoon;     (c)    moth;    all    natural 

size. 

requires  the  same  length  of  time.  Four  days  after  emerging  the  moths  begin 
laying  their  eggs;  hence  the  life  cycle  from  egg  to  egg  requires  approximately 
one  month.  There  are  apparently  three  generations  a  year,  larvae  of  the  last 
generation  being  present  up  to  the  end  of  October. 

Control. — As  the  habits  of  the  caterpillar  are  very  like  those  of  the  imported 
cabbage  worm  the  same  methods  should  be  used  to  keep  it  under  control. 
Control  measures  should,  of  course,  always  be  applied  before  the  insect  has  had 
a  chance  to  do  much  damage  and  should  be  repeated  as  often  as  necessary. 


Cabbage  Aphid  and  Turnip  Aphid 

There  are  two  species  of  aphids  which  attack  cabbage,  turnip  and  other  plants 
of  the  same  family  and  which  at  times  cause  much  damage.  These  are  the  so- 
called  "cabbage  aphid"  {Brevicoryne  hrassicae  Linn)  and  the  "turnip  aphid" 
{Rhopalosiphum  pseudobrassicae  Davis).  These  two  can  be  distinguished 
readily  from  each  other  by  the  fact  that  the  cabbage  aphid  is  covered  with 
a  whitish  powder  and  has  a  greyish-blue  appearance,  whereas  the  turnip  iphid 
is  almost  naked  and  is  yellowish  or  light  brownish-yellow  in  colour. 
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Injury. — Both  are  of  course  sucking  insects  and  feed  by  piercing  through 
the  surface  of  the  leaf  with  their  sharp  mouth-parts  and  extracting  the  juices. 
They  live  chiefly  on  the  under  surface  of  the  leaves  and  during  severe  outbreaks 
may  literally  cover  that  side  of  the  leaves  and  then  swarm  over  unto  the  upper 
surface  as  well.  The  result  is  that  in  a  short  time  the  leaves  become  so  drained 
of  their  juice  that  they  turn  a  sickly  yellow  colour  and  the  plants  either  die 
or  are  much  dwarfed.  If  the  attack  occurs  late  in  the  season  turnips  often  begin 
to  decay  and  the  odour  may  be  detected  half  a  mile  away.  Sometimes,  however, 
disease,  parasites  and  other  natural  enemies  step  in  and  save  the  crop  just 
when  it  seems  doomed.  Fortunately  most  years  neither  species  is  abundant 
enough  to  do  much  harm.  Of  the  two,  the  cabbage  aphid  is  the  more  common, 
but  outbreaks  even  of  it  usually  occur  only  about  one  year  in  five.  The  turnip 
aphid,  so  far  as  the  writer  knows,  has  done  serious  damage  in  the  province  only 
one  year,  namely  1926,  when  it  occurred  in  enormous  numbers  not  only  over 
most  of  Ontario  but  also  over  nearly  all  of  Canada.  Its  attack  was  limited 
largely  to  turnips. 

Control. — It  is  difficult  to  combat  either  species  successfully  without  great 
care  and  considerable  expense.  Of  several  methods  tested  none  was  found  satis- 
factory except  dusting  the  plants  with  a  two  to  two-and-a-half  per  cent,  nicotine 
dust  made  by  mixing  together  in  a  mixing  machine  five  to  six  pounds  of  nicotine 
sulphate  with  95  to  94  pounds  of  hydrated  lime.  This  must  be  heavily  applied 
to  the  under  surface  of  the  leaves  with  a  hand  or  a  power  duster  so  that  every 
aphid  may  be  hit.  To  the  power  duster  there  should  be  attached  a  trailer 
made  of  cotton  fastened  to  a  light  frame  to  hold  the  dust  down  and  concentrate 
it  on  the  plants.  At  least  50  pounds  of  dust  are  required  per  acre.  Dusting 
should  of  course  be  applied  promptly  once  the  aphids  are  seen  to  be  numerous 
enough   to  justify  it. 

As  many  aphid  eggs  winter  over  on  the  leaves  and  stalks  the  feeding  or 
ploughing  under  of  these  will  help  some  to  lessen  the  number  which  will  survive 
but  will  not  completely  control  the  insects  for  the  next  season,  as  winged  forms, 
which  are  produced  from  time  to  time,  will  fly  from  one  field  to  another  and  thus 
establish  new  colonies. 

Diamond-Back  Moth 

Pliitella  maculipennis  Curtis 

The  diamond-back  moth  is  the  adult  of  a  small  light-green  worm,  which 
attacks  cabbage,  cauliflower,  Brussels  sprouts,  turnips  and  many  other  closely 
related  plants. 

The  larvae  can  be  distinguished  readily  from  the  imported  cabbage  worm  F 
and  the  cabbage  looper  by  its  size:  when  full  grown  it  is  a  little  less  than  half-  j: 
an-inch  long;  whereas  the  other  two  larvae  are  each  an  inch  or  more  in  length. 
Its  head  is  greenish-brown  with  many  darker  brown  spots  on  it;  the  heads  of  the 
other  two  species  are  either  pale  or  dark  green  with  no  noticeable  markings. 
Under  a  hand  lens  the  imported  cabbage  worm,  even  in  its  immature  stages, 
is  seen  to  be  densely  covered  with  very  fine  hairs  with  little  dark  specks  among 
them;  the  diamond-back  larva  is  hairless  except  for  a  few  short  spines.  The 
cabbage  looper  usually  has  white  stripes  down  the  back  and  sides,  the  diamond- 
back  has  none. 

The  adult  is  a  small  greyish-brown  moth  with  a  slender,  dark  brown  body 
and  a  wing  expanse  of  about  two-thirds  of  an  inch. 
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Injury. — Though  this  insect  is  not  nearly  so  important  as  either  the  imported 
cabbage  worm  or  the  cabbage  looper  yet  it  is  present  to  some  extent  every 
year  and  occasionally  becomes  so  abundant  as  to  cause  much  damage.  The 
larvae  feed  chiefly  on  the  under  side  of  the  leaves  and  eat  small  areas  almost 
through  them.  The  epidermis  immediately  above  these  areas  dies  and  a  hole 
soon  forms.  If  the  larvae  are  very  numerous  they  do  so  much  feeding  that  the 
plants  at  a  distance  look  almost  bleached.  In  such  cases  the  crop  is  of  course 
largely  ruined.  When  Brussels  sprouts  are  attacked  the  insect  often  bores 
into  the  nubs  and  makes  them  unsaleable.  The  worst  attacks  recorded  in 
Canada  have  taken  place  in  June,  July  and  August. 

Life  History. — The  life  history  of  this  insect  has  not  been  carefully  worked 
out  in  this  province.     There  seems  no  doubt,  however,  that  the  winter  is  passed 
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Fig.  23. — Diamond-back  moth — (a)  adult; 
lb)  larva;  (c)  pupa;  {d)  cocoon  on  leaf. 
(a,  b,  c  adapted  from  Marsh,  U.S.D.A.; 
d  original).     All  about  natural  size. 


Fig.  24, — Work    of    diamond-back  moth  on 
turnip  leaf.    (After  Marsh,  U..S.D.A.). 

HI  the  moth  stage  under  leaves  or  any  other  hiding  places.  The  pupae  seem  unable 
to  stand  even  a  moderate  degree  of  frost  and  so  must  all  perish  with  the  advent 
of  vvmter.  In  the  spring,  soon  after  cabbage  and  other  allied  plants  are  set  out, 
the  moths  appear  and  lay  their  tiny  yellowish  to  whitish  eggs  on  the  under  side 
of  the  leaves.  These  hatch  in  a  few  days  and  larvae  may  become  numerous  in 
June.  When  full  grown  the  larvae  construct  a  thin  lace-like,  silken  cocoon 
on  the  leaves  and  pupate  in  this.  The  whole  life  cycle  from  egg  to  adult  may  be 
passed  in  about  25  days,  hence,  as  all  stages  are  found  up  to  the  end  of  the 
season,  we  are  safe  in  inferring  that  there  are  at  least  three  generations  and 
possibly  four. 

Control. — The  same  control  measures  should  he  used  as  given  for  the  im- 
ported cabbage  worm. 
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Turnip  Flea-Beetle 

Phyllotreta  vittata  Fab. 

Many  a  farmer  in  this  province  has  from  time  to  time  had  his  turnips 
destroyed  by  a  little  black  beetle  about  one-twelfth  of  an  inch  long  with  a  wavy 
inconspicuous  yellow  stripe  down  each  wing  cover.  The  injury  is  nearly  always 
done  during  the  first  week  or  two  after  the  plants  have  come  through  the  ground. 
It  is  brought  about  by  the  beetles  eating  so  many  holes  in  the  little  leaves  that 
these  wither  up  and  the  plants  die.  Farmers  usually  speak  of  the  insect  as  the  \ 
"turnip  fly."  It  is,  however,  not  a  fly  but  a  beetle  and  is  called  by  entomologists  I 
the  turnip  flea-beetle  or  the  striped  cabbage  flea-beetle.  I 

The  larva  is  a  yellowish  white  worm  with   a  brown  head.     It  is  rather  ( 
slender  and  a  little  less  than  half  an  inch  in  length  when  mature.  I 


Fig.  25. — Work  of  turnip  flea-beetle  on  radish  leaves,  natural  size. 


Food  Plants. — Although  the  injury  to  turnips  is  greatest  yet  radishes* 
cabbage  and  cauliflower  are  also  sometimes  severely  attacked,  the  latter  two 
often  in  seed  beds.  In  addition  the  insect  attacks  wild  mustard  and  several 
other  plants  of  the  cabbage  family,  whether  wild  or  cultivated. 

Life  History. — The  life  history  does  not  seem  to  have  been  carefully  studied. 
The  winter  is  passed  in  the  beetle  stage  under  leaves  or  rubbish  or  anything 
else  that  affords  good  shelter,  usually  near  where  the  insects  have  been  feeding. 
In  May  the  beetles  come  forth  from  winter  quarters  and  begin  feeding  on  the 
various  food  plants.     When  turnips,  radishes  or  cabbage  appear  above  ground 
the  insects  often  migrate  from  nearby  places  to  them  and  eat  holes  in  the  leaves. 
Eggs  are  laid  around  the  base  of  the  food  plants,  sometimes  in  cavities  eaten 
in  the  main  root.     The  larvae  from  these  eggs  feed  upon  the  roots  but  they| 
evidently  do  little  harm.     Pupation  takes  place  in  the  ground.     There  is  little  i 
doubt  that  there  is  only  one  generation  a  year.     The  beetles  of  the  new  generation  \ 
appear  in  summer  and  feed  upon  the  leaves  of  their  regular  food  plants  until! 
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the  appearance  of  frost,  when  they  go  into  winter  quarters.  Almost  no  damage 
is  done  by  this  feeding  as  the  leaves  are  then  large  and  can  withstand  a  lot  of 
feeding. 

Control. — The  destruction  of  weeds,  especially  those  of  the  cabbage  or 
mustard  family,  such  as  all  kinds  of  mustard,  peppergrass  and  shepherd's 
purse,  will  lessen  the  number  of  beetles  in  the  vicinity  and  so  lead  to  less  injury 
of  cultivated  plants  the  following  year.  Feeding  off  or  ploughing  under  all 
remnants  of  cabbage,  turnips  and  closely  allied  plants  in  the  fall  of  the  year 
would  also  help  in  the  same  way. 

Seed  beds  of  cabbage  and  cauliflower  may  be  protected  by  cheesecloth 
screens,  which  must  of  course  be  put  on  before  the  beetles  appear  in  spring  and 
kept  on  until  the  plants  are  about  ready  to  be  transplanted. 

Turnips  sown  after  the  21st  of  June  are  seldom  severely  attacked,  as  the 
beetles  will  largely  have  disappeared  by  the  time  such  plants  are  through  the 
soil;  hence  if  the  early  sown  turnips  are  killed  it  is  usually  safe  to  work  the  soil 
up  again  and  re-sow  at  once. 

When  young  plants  are  being  attacked  the  beetles  may  be  driven  off  by 
spraying  the  plants  heavily  with  Bordeaux  mixture  4,  6,  40  formula  or  with  two 
pounds  arsenate  of  lead  to  forty  gallons  of  water  or  by  dusting  with  arsenate 
of  lead  one  part  and  hydrated  lime  ten  parts  by  volume.  It  has  recently  been 
found  in  British  Columbia  that  a  3%  nicotine  dust  will  kill  the  beetles  and  thus 
protect  the  plants.  In  spraying  the  nozzles  should  be  held  close  to  the  plants 
and  the  same  should  be  done  with  the  outlet  of  the  duster  when  dusting.  This 
is  to  save  material  and  to  concentrate  the  substance  on  the  tiny  plants  themselves. 
Any  treatment  should  usually  be  repeated  in  about  four  days  or  as  soon  as  the 
beetles  have  again  begun  to  attack. 

Zebra  Caterpillar 

Mantes tr a  picta  Harris 
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Fig.  26. — Zebra  caterpillar  and  adult. 


The  zebra  caterpillar  is  a  pretty  larva  with  alternate  black  and  yellow 
longitudinal  stripes  on  its  back.  It,  of  course,  receives  its  name  from  these  con- 
spicuous markings.     The  caterpillar  when  full  grown  is  nearly  two  inches  long. 

The  adult  is  a  stout,  dark,  reddish-brown  moth  with  a  wing  expanse  of 
one-and-a-quarter  inches. 
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The  larvae  usually  are  not  abundant  enough  to  do  much  harm  but  every 
once  in  a  while  they  occur  in  great  numbers  in  autumn,  especially  on  turnips 
and  cabbage,  and  almost  entirely  defoliate  these  plants.  They  sometimes  are 
fairly  numerous  also  on  celery  and  a  few  other  vegetables. 

Life  History. — The  winter  is  passed  in  the  pupal  stage  in  the  ground.  The 
moths  emerge  in  May  and  lay  eggs  in  clusters  on  the  leaves.  From  these  come 
the  first  brood  of  caterpillars.  These  work  during  June  and  early  July.  When 
full  grown  they  pupate  in  the  ground,  and  from  the  pupae  moths  begin  emerging 
late  in  summer  and  produce  the  fall  brood  of  larvae  which  feed  in  September 
and  early  October  and  are  almost  always  more  injurious  than  the  spring  brood. 

Control. — The  caterpillars  can  be  destroyed  with  considerable  ease  by  dust- 
ing the  plants  heavily  with  Paris  green  mixed  with  about  ten  times  its  own  bulk 
of  hydrated  or  air-slaked  lime  or  gypsum.  Arsenate  of  lead  or  arsenate  of  lime 
with  about  four  times  their  own  bulk  of  lime  or  gypsum  may  be  substituted  for 
the  Paris  green.  It  must  always  be  borne  in  mind,  however,  that  an  arsenical 
should  not  be  used  at  this  time  of  the  year  on  any  plant  which  is  likely  to  be 
fed  to  cattle  or  other  livestock  or  which  human  beings  may  use. 


INSECTS  ATTACKING  CORN 
European  Corn  Borer 

{Pyrausta  nuhilalis  Hiibn) 


Fig.  27. — European  corn  borer  adults,  female  on 
left,  male  on  right,  natural  size    (J.  Marshall). 

I 
The  European  corn  borer  is  the  most  serious  insect  pest  that  has  at  anyli 
time  been  introduced  into  North  America  and  is  likely,  unless  control  measuresji 
are  carried  out  thoroughly,  to  destroy  the  corn  industry  in  all  the  main  corn-; 
growing  areas  of  Canada  and  the  United  States.  It  is  particularly  destructive, 
to  sweet  corn  growing,  because  it  readily  attacks  the  ears  and  renders  the  cropj 
unmarketable. 


Fig.  28. — European   corn   borer  in   burrows  in   pieces  of  corn   stalks,   a 
little  reduced ;  the  larvae  should  be  about  one  inch  long  (G.  Spencer) . 

The  borer  itself  is  a  whitish  or  brownish  white  caterpillar  sometimes  withj 
a  pinkish  tint  and  is,  when  full  size,  about  one  inch  long.  The  head  is  dark-j 
brown  and  there  are  many  small  dots  over  the  body.  ' 
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The  female  adult  is  a  creamy-yellow  moth  with  brownish  markings  on  the 
wings.  The  male  is  a  little  smaller  than  the  female  and  darker  in  colour,  being 
pale  brown  with  creamy-yellow  markings.     (See  figure  27.) 

Food  Plants. — In  Ontario  nearly  all  the  eggs  are  laid  on  corn,  no  variety 
being  exempt,  but  a  few  are  also  laid  on  oats  and  barley  with  an  occasional 
one  on  gladioli,  dahlias,  zinnias  and  sugar  beets.  The  borers  which  hatch 
from  the  eggs  on  oats  and  barley  practically  all  die,  because  these  plants  ripen 
too  early  for  the  borers  to  complete  their  growth.  Hence  corn  in  Ontario  is 
the  only  plant  on  which  the  borer  breeds  to  any  appreciable  extent.  Borers 
are,  however,  often  found  in  stout  weeds  in  corn  fields;  but  in  such  cases  they 
have  come  out  of  the  corn  into  the  weeds  and  did  not  breed  on  them. 

In  corn  the  borers  work  into  and  make  burrows  in  any  part  of  the  plant 
large  enough  to  conceal  them,  from  the  tassel  down  to  the  root.  A  severely 
infested  corn  field  is  a  saddening  sight:   almost  every  tassel  is  broken  ofi^;   every 
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Fig.  29. — Field  of  corn  badly  broken  down  by  borers. 

August  19th). 


(Photo  by  H.  G.   Crawford, 


leaf  killed  and  either  fallen  off  or  hanging  close  to  the  stalk;  the  ears  are  broken 
down,  many  of  them  rotten,  the  remainder  stunted  and  most  of  them  riddled 
by  borers;  the  stalks  are  punctured  by  borer  holes  on  the  outside  and  darkened 
with  filthy  burrows  and  borer  castings  inside;  thus  the  whole  field  is  reduced  to 
a  tangled  mass  of  worthless,  rotting  plants. 

Life  History. — The  winter  is  passed  as  full-grown  borers  in  burrows  in  any 
part  of  the  corn  plants,  including  the  stubble,  large  enough  to  hide  them,  and 
also  in  weeds  among  or  very  close  to  the  corn.  In  spring  about  June  1st  the 
borers  begin  to  pupate  and  in  about  the  middle  of  June  the  moths  begin  to  emerge 
and  continue  to  do  so  for  a  month  or  a  little  more.  Egg-laying  commences  in 
three  or  four  days  after  the  moths  appear.  The  flat,  white  eggs  are  laid  in  little 
clusters  of  from  two  or  three  to  about  seventy  on  the  underside  of  the  leaves.  They 
hatch  in  about  four  days.  The  larvae,  soon  after  hatching,  work  their  way 
into  the  plants  and  make  tunnels  in  the  interior,  usually  working  first  in  the  stem 
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of  the  tassel  and  causing  it  to  fall  over.  They  become  full  grown  and  cease 
feeding  in  the  latter  part  of  August  or  early  September  and  remain  over  winter 
either  in  the  burrows  where  they  fed  or  in  new  ones  made  for  the  purpose.  In 
the  counties  of  Essex  and  Kent  pupation  of  borers  and  emergence  of  moths  begins 
about  a  week  earlier  than  given  above. 

Control. — Neither  spraying  nor  dusting  with  poisons  has  given  satisfactory 
results.  The  only  reliable  method  is  to  kill  the  borers  in  fall  or  spring  in  the 
corn  stalks,  stubble  or  refuse  and  in  the  weeds  in  the  corn  field.  The  following 
is  a  summary  of  how  this  may  be  done. 

1.  Wherever  possible  cut  the  corn  low  in  the  fall  of  the  year  to  make 
ploughing  under  of  the  stubble  easy. 

2.  If  the  corn  is  not  cut  in  fall,  break  it  off  in  winter  by  a  railroad  rail, 
pole,  road  scraper,  hoe  or  other  device  and  at  once  gather  and  burn  it. 

3.  If  the  weather  is  not  suitable  for  breaking  it  off  in  winter,  cut  it  with 
a  mower  or  hoe  in  spring,  or  tear  it  off  with  a  heavy  harrow  run  both  ways  on 
the  rows,  then  rake  and  burn  it  at  once. 

4.  If  the  stubble  is  long  cut  it  with  a  mower  or  break  it  with  a  roller  or 
planker  or  disc  it  twice  and  roll  it  before  ploughing. 

5.  Never  leave  a  corn  field  unplcughed,  and  after  ploughing  do  not  drag 
the  stubble  or  remnants  to  the  surface.     Use  a  disc  in  cultivating. 

6.  Gather  up  and  burn  before  May  20th  all  corn  stalks,  cobs  or  other  corn 
remnants  not  otherwise  destroyed  before  that  date. 

7.  In  gardens  pull  and  burn  before  May  20th  all  coarse  weeds  in  the 
vicinity  of  corn. 

Corn  Ear  Worm 
Chloridea    ohsoleta    Fabr. 


Fig.  30. — Corn-ear  worm  and  its  work,  natural  size. 

The  corn-ear  worm  receives  its  name  from  its  habit  of  working  in  the  ears 
of  corn.  It  occurs  almost  exclusively  in  late  summer  and  autumn  and,  while 
seldom  of  much  importance,  occasionally  becomes  very  abundant  and  then  does 
a  great  deal  of  damage  to  the  ears  by  feeding  on  the  kernels.  In  1921,,  it  occurred 
in  such  countless  numbers  all  over  the  province  that  canning  factoiies  in  some 
cases  had  to  cease  canning  late  corn. 

Many  persons  confuse  this  caterpillar  with  the  European  corn  borer  but 
they  may  be  distinguished  easily  by  the  fact  that  the  European  corn  borer  is 
only  1  inch  in  length  when  full  grown  and  is  whitish  or  brownish  white  with 
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many  small  brown  dots  on  its  body;  whereas  the  corn-ear  worm  is  13^2  inches 
long,  varies  greatly  in  colour,  some  being  blackish,  others  brown,  others  green 
and  others  pinkish.  Moreover,  regardless  of  the  colour,  it  usually  has  a  broad 
longitudinal  stripe  along  the  side  and  lacks  the  small  brown  spots  over  the  body 
characteristic  of  the  corn  borer.  Another  difference  is  that  the  corn-ear  worm 
limits  its  work  almost  entirely  to  the  ear,  especially  the  upper  half  of  it,  whereas 
the  European  corn  borer  bores  into  any  part  of  the  plant  large  enough  to  conceal 
it  and  is  even  more  common  in  the  stalks  than  in  the  ears. 

The  adults  of  the  ear  worm  are  stout  moths  with  a  wing  expanse  of  about 
\}/2  inches  and  the  same  general  appearance  as  cutworm  moths,  to  which  indeed 
they  are  closely  related.  The  colour  varies  greatly,  some  being  dull  olive  green, 
others  yellowish  and  others  nearly  white.  The  wings  are  usually  bordered  with 
darker  bands. 

Life  History. — This  will  not  be  given  here  in  detail  further  than  to  say  that 
apparently  the  insect  does  not  winter  in  this  province,  at  least  to  any  appreciable 
extent,  and  that  the  caterpillars  we  find  in  the  corn  in  autumn  all  or  almost  all 
come  from  moths  which  have  migrated  here  from  the  southern  part  of  the  United 
States,  where  this  insect  is  a  great  pest,  not  only  of  corn,  but  also  of  cotton.  In 
this  province  almost  all  of  the  insects  seem  to  be  destroyed  by  low  temperatures 
while  in  the  pupal  or  wintering  stage. 

Control. — There  is  no  satisfactory  control  method  adapted  to  our  conditions 
and  of  course  control  measures  are  only  rarely  required  in  this  province. 


INSECTS  ATTACKING  CUCUMBERS,  CITRONS,  MELONS,  PUMPKINS, 

SQUASH  AND  VEGETABLE  MARROW 

Striped  Cucumber  Beetle 
Diahrotica  vittata   Fab. 

By  far  the  most  common  and  destructive  insect  attacking  cucumbers,  squash 
and  closely  allied  plants  is  the  striped  cucumber  beetle.  This  beetle  is  about 
14:  inch  long  with  black  head,  yellow  thorax  and  yellow  wing  covers  with  three 
distinct  longitudinal  black  stripes  on  them. 

The  larvae,  which  are  seldom  seen,  because  they  live  beneath  the  surface  of 
the  soil,  are  slender,  white  worms  with  brown  heads.  The  average  length  when 
full  grown  is  about  }/^  inch. 

Food  Plants. — The  favourite  food  plants  of  the  beetles  are  cucumber,  squash, 
pumpkin,  vegetable  marrow,  melon,  canteloupe,  and  citron.  In  the  early  part 
of  the  season  they  feed  to  a  considerable  extent  also  upon  wild  cucumbers,  beans, 
burdocks,  stinging  nettles,  pigweed,  peas,  radishes  and  curled  docks.  In  addi- 
tion they  may  be  found  on  the  silk  of  corn  and  the  flowers  of  asters,  sunflower  and 
several  other  plants. 

The  larvae  feed  on  the  roots  of  cucumber  and  other  cucurbits. 

Injury.—  The  main  injury  takes  place  from  the  time  cucumbers,  melons  or 
other  favou;  ite  food  plants  mentioned  above  have  just  come  through  the  surface 
until  they  begin  to  send  out  runners.     During  this  period  and  especially  just  after 
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the  plants  have  come  through  the  soil  the  beetles  attack  the  leaves  and  often 
kill  the  young  plants.  Sometimes  50%  or  upwards  of  the  plants  in  a  large  area 
are  thus  destroyed  in  less  than  a  week.  After  the  plants  are  far  enough  advanced 
to  have  begun  sending  out  runners  they  grow  so  rapidly  that  the  beetles  can  no 
longer  do  much  harm.  Moreover,  once  the  flowers  appear  the  insects  prefer 
them  to  the  leaves.     Fortunately  they  do  but  little  harm  to  the  flowers. 


Fig.  31. — Striped  cucumber  beetle — adults,  larvae  and 
pupae,  all  natural  size  (J.  Marshall). 


Another  form  of  injury  and  a  very  important  one  some  years  is  caused  by 
the  beetles  transmitting  a  very  destructive  bacterial  disease,  known  as  ''cucumber 
wilt,"  from  diseased  to  healthy  plants.  A  plant  attacked  by  this  disease  sud- 
denly wilts  and  dies.  So  far  as  known  the  striped  cucumber  beetle  and  its  close 
relative,  the  12-spotted  cucumber  beetle  are  the  sole  agents  in  the  spread  of  this 
disease. 


Fig.   32. — Cucumber  leaf  with   beetles 
feeding  upon  it,  natural  size. 


The  larvae,  even  though  they  feed  on  the  small  roots  and  bore  into  the. 
larger  ones,  causing  deformities  in  them,  seldom  do  much  damage  if  the  plantsj 
are  thrifty;  but  if  the  soil  is  poor  and  the  plants  not  thrifty  they  may  cause  con-, 
siderable  damage.  j 

Life  History.— From  our  own  studies  and  those  of  other  investigators  therel 
seems  no  doubt  that  the  only  stage  in  which  the  insect  winters  is  the  adult.  Inj 
this  stage  they  have  been  found  hibernating  in  dense  grass,  under  leaves  m; 
woods  and  beneath  remnants  of  the  crop.  In  the  spring  about  the  time  of  the 
full  bloom  of  apples  or  a  little  later,  the  beetles  come  out  and  at  once  attack 
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young  cucumbers,  squash,  melons  or  similar  plants  which  have  been  trans- 
planted or  have  appeared  aboveground  from  the  seed.  If  these  are  not  present, 
they  feed  in  the  meantime  on  wild  cucumbers  or  on  some  of  the  other  plants 
mentioned  above  but  quickly  desert  them  for  cucumbers,  squash  and  other 
cucurbits  as  soon  as  they  appear.  In  about  two  weeks  egg-laying  begins  and 
continues  into  August.  The  eggs  are  yellow  and  are  laid  singly  or  in  clusters  in 
the  ground  at  or  near  the  stem  of  the  favourite  food  plants.  Eggs  hatch  on  an 
average  in  about  ten  days.  The  larvae  feed  on  the  roots  as  already  mentioned. 
The  larval  period  usually  lasts  about  a  month.  Pupation  then  takes  place  in 
the  soil  near  where  the  larvae  fed.  The  pupae  are  enclosed  in  little  earthen 
cells  and  if  these  are  broken  the  pupae  usually  perish.  The  pupal  stage  requires 
an  average  of  about  two  weeks.  About  the  first  week  in  August  the  new  beetles 
begin  to  emerge  and  continue  emerging  for  several  weeks.  There  is  only  one 
generation  a  year.  The  new  generation  of  beetles  feeds  chiefly  on  the  flowers 
of  cucurbits  and  other  plants  and  does  but  little  damage.  The  beetles  go  into 
winter  quarters  soon  after  frosts  have  come  in  autumn. 

Control. — 1.  It  is  always  helpful  if  the  soil  is  well  prepared  and  well  fer- 
tilized, as  the  plants  then  grow  rapidly  and  are  thus  better  able  to  withstand  the 
attacks  of  the  beetles  and  larvae. 

2.  It  is  a  good  plan  in  localities  where  the  beetles  are  abundant  to  sow  the 
seed  thicker  than  usual.  Then,  if  too  many  plants  are  left,  they  can  be  thinned 
out  after  the  height  of  the  attack  has  passed. 

3.  Even  very  severe  outbreaks  can  be  combated  successfully  if  the  plants 
are  watched  and,  as  soon  as  the  beetles  are  seen  to  be  present,  are  dusted  heavily 
with  one  of  the  following  dusts: 

(a)  Arsenate  of  lime  1  part,  gypsum  (land  plaster)  20  parts  (by  weight). 
(h)   Finely  powdered  sodium  fluosilicate  1  part,  gypsum  7  to  9  parts  (by 

,  volume). 

I  {c)   Derris  1  part,  gypsum  20  to  40  parts  (by  volume). 

I  All  three  of  these  dusts  gave  good  results  but  at  present  sodium  fluosilicate 

'  and  derris  cannot  be  procured  readily;  hence  until  they  are  more  commonly  on 
the  market  it  will  be  necessary  to  use  the  arsenate  of  lime  or  gypsum. 

]  Nicotine  dusts  have  been  recommended  by  some  but  are  too  expensive  and 

not  any  better  than  any  of  the  above. 

;  Hydrated  lime  will  repel  the  beetles  and  is  sometimes  used  as  a  substitute 

'  for  gypsum  in  the  above  dusts,  but  it  tends  to  stunt  the  plants  and  therefore 

,  cannot  be  recommended. 

'  The  easiest  way  to  apply  the  dust  is  by  means  of  a  hand    rotary  or  bellows 

duster.  With  one  of  these  machines  equipped  with  a  long  pipe  and  an  enlarged 
spoon-like  curve  at  the  tip,  the  dust  can  be  applied  to  the  under  side  of  the 
leaves,  as  well  as  to  the  upper  side  and  several  acres  covered  in  a  single  day.  If 
there  is  no  dusting  machine,  a  burlap  sack  does  fairly  well.  A  few  pounds  of  the 
dust  should  be  placed  in  this;  then  the  operator  should  walk  along  the  windward 
side  of  the  row  and  by  giving  the  bag  a  shake,  dust  the  plants.  The  main  objec- 
tion to  the  bag  is  that  the  dust  does  not  cover  the  under  side  at  all  well,  though 

,  it  is  there  that  the  beetles  do  most  of  their  feeding. 

I         To  make  dusting  a  success  it  must  be  begun  promptly  after  the  beetles 

[  have  commenced  to  attack  the  plants  and  repeated  whenever  they  again  become 

_  at  all  numerous.  Usually  three  or  four  applications  a  few  days  apart  are  sufficient. 
Dust  can  be  applied  much  more  thoroughly  on  a  calm  day  than  on  a  windy  one, 
but  it  is  not  always  possible  to  wait  for  suitable  weather. 

We  have  not  found  spraying  nearly  so  satisfactory  as  dusting. 
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Squash  Bug 
Anasa  tristis  DeGeer 

The  squash  bug  is  a  large,  stout,  dark-brown  insect  about  %  inch  long  and 
nearly  3^  inch  wide.  It  attacks  all  our  common  cultivated  plants  of  the  squash 
family  as  squash,  pumpkin,  cucumber,  melon,  canteloupe  and  vegetable  marrow. 
Of  these,  squash  and  pumpkin  are  favourites.  Though  the  insect  may  be  found 
at  times  over  most  of  the  province,  it  is  somewhat  rare  except  in  the  southern 
part  along  the  lake  counties  from  about  Toronto  west  to  Windsor. 

Injury. — Both  adults  and  nymphs  feed  on  the  leaves  of  squash  and  the  other 
plants  mentioned  by  piercing  through  the  surface  with  their  sharp  mouthparts  and 
sucking  up  the  juice.  In  the  course  of  this  operation  it  is  believed  they  inject  a  i 
poison  into  the  tissues  which  increases  the  injury.  The  first  evidence  of  attack  | 
is  usually  the  formation  of  pale  green  areas  here  and  there  on  the  leaves.  These  ; 
areas  later  turn  brown,  die  and  wither.  If  the  insects  are  very  abundant  many  : 
vines  may  have  all  their  foliage  turn  brown  and  die,  much  as'^if  a  fire  had  run  ; 
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Fig.    d)3. — Squash    bug,    showing    different    stages    of 
nymphs,  an  adult  and  egg    mass    on    leaf, 
all  natural  size  (J.  Marshall). 

over  them;  but  it  is  seldom  that  the  injury  is  nearly  so  severe  as  this,  the  bugs 
usually  being  only  numerous  enough  to  destroy  a  few  plants  or  a  number  of 
leaves  here  and  there  throughout  the  plot.  Probably  their  habit  of  feeding 
together  in  groups  while  they  are  young  helps  to  prevent  more  general  injury. 
Occasionally  some  damage  is  done  to  the  fruits  by  the  insects  feeding  on  these  and| 
making  small  cavities  on  the  surface  but  usually  these  are  insignificant;  for  fruitsi 
are  seldom  attacked  until  after  frosts  have  killed  the  vines.  The  insect,  however, | 
is  capable  of  doing  great  damage  and  the  fact  that  it  seldom  does  much  seems  toj 
be  due  to  its  being  well  kept  under  control  by  natural  factors  and  by  the  practice! 
of  cleaning  up  fields  in  the  fall  of  the  year.  Usually  gardens  in  towns  and  villages! 
suffer  more  than  open  fields,  probably  because  the  surroundings  in  such  cases! 
afford  more  favourable  hiding  places  for  winter-quarters  for  the  bugs  than  theyi 
could  secure  in  the  open.  I 

Life  History. — The  winter  is  passed  in  the  adult  stage  in  any  good  shelter,; 
such  as  afforded  by  barns,  sheds,  heaps  of  stones,  piles  of  boards  or  of  firewood,' 
brush  or  even  garden  refuse.     The  adults  usually  do  not  emerge  from  these. 
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winter  quarters  until  June,  though  we  have  occasionally  seen  them  on  plants  in 
the  latter  part  of  May.  Egg-laying  begins  in  June,  is  most  common  the  latter 
half  of  July  and  ends  about  the  first  week  in  August.  Eggs  are  laid  in  more  or 
less  loose  clusters  of  from  4  to  50  eggs  each.  They  are  placed  on  the  under  side 
of  the  leaves  but  a  few  may  be  found  also  on  the  upper  surface.  The  clusters  can 
easily  be  found,  as  the  eggs  are  large  and  conspicuous.  When  laid  they  are 
yellowish  cream  but  soon  turn  light  brown  and  before  hatching  a  dark  chestnut 
brown.  They  hatch  in  7  to  17  days.  The  nymphs  for  a  few  hours  after  hatch- 
ing are  green  with  red  heads,  antennae  and  legs.  The  red  soon  turns  black  and 
the  green  of  the  body  becomes  in  all  the  later  nymphal  stages  gray  or  grayish 
brown.  For  some  time  after  hatching  all  the  nymphs  from  a  single  egg  cluster 
feed  together,  usually  on  the  under  side  of  the  leaves.  As  they  grow  large  they 
separate.  The  nymphs  mature  slowly,  usually  requiring  a  month  or  more  to 
reach  the  adult  stage.  Often  the  later  ones  are  still  in  the  nymphal  stage  when 
frost  kills  the  vines.  In  such  cases  both  nymphs  and  adults  may  be  found  feeding 
together  on  the  fruits.  All  nymphs  either  become  adults  or  perish  before  winter. 
Control. — 1.  Cleaning  up  the  plot  and  burning  all  remnants  of  the  crop 
before  winter  helps  to  destroy  many  adults  that  would  otherwise  winter  over. 
So  likewise  does  the  removal  of  all  rubbish,  brush,  lumber  piles,  etc.,  in  the 
vicinity  which  would  afford  convenient  winter-quarters  for  the  insects. 

2.  If  there  are  only  a  few  plants  to  protect,  this  can  usually  be  done  most 
cheaply  by  collecting  the  adults  from  time  to  time  in  June  and  early  July  and 
throwing  them  into  a  vessel  containing  a  little  kerosene  alone  or  kerosene  and 
water.  A  search  should  also  be  made  at  the  same  time  for  egg  masses  and  these 
either  crushed  or  removed.  The  collecting  of  the  bugs  can  be  made  easier  by 
placing  a  few  pieces  of  boards  or  shingles  here  and  there  among  the  plants.  The 
insects  will  hide  under  these  at  night  and  can  thus  be  collected  readily  in  the 
mornings. 

3.  If  large  areas  require  control  measures  the  best  method  we  have  found 
is  to  use  nicotine  dust,  a  dust  containing  2%  of  nicotine  guaranteed  to  be  100% 
free,  the  remainder  being  hydrated  lime.  This  has  killed  with  us  practically 
every  nymph  and  adult  which  was  hit.  If  this  dust  cannot  be  secured  convenient- 
ly the  next  best  is  an  ordinary  nicotine  dust  made  by  mixing  together  6  to  73^ 
pounds  of  nicotine  sulphate  40%  and  94  to  923^  pounds  of  hydrated  lime.  This 
gives  a  dust  containing  about  23/2  to  3%  of  nicotine.  These  dusts  are  expensive 
but  usually  50  pounds  will  treat  a  large  area,  because  only  those  plants  need  be 
treated  on  which  the  bugs  are  seen  to  be  present.  In  dusting  it  is  necessary  to 
treat  the  under  surface  as  well  as  the  upper  so  as  to  hit  all  the  bugs  present,  and 
if  the  23^2  to  3%  nicotine  dust,  mentioned  above,  is  used  instead  of  100%  free 
nicotine  dust  it  will  be  necessary  to  treat  also  the  ground  beneath  the  plants 
heavily;  because  if  this  is  not  done  many  of  the  bugs  will  be  merely  stupified 
and  after  falling  to  the  ground  will  recover;  whereas  if  there  is  dust  there  it  will 
insure  the  destruction  of  a  much  larger  percentage  of  them. 

About  the  middle  of  a  hot  calm  day  is  usually  the  best  time  to  apply  the  dust. 

Melon  Aphid 
Aphis  gossypii  Glover 

The  melon  aphid  is  so  rarely  troublesome  in  Ontario  that  only  a  brief  account 
of  it  is  given  here. 

The  aphid  varies  in  colour  from  nearly  white  to  dark  green.  Its  favourite 
food  plants  are  melons  and  cucumbers  but  it  also  feeds  to  some  extent  on  many 
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other  plants  including  weeds.  It  is  fairly  common  in  greenhouses.  In  addition 
it  is  one  of  the  chief  agents  in  disseminating  the  disease  known  as  cucumber 
mosaic. 

In  the  field  melons  are  not  usually  attacked  by  the  aphids  until  the  vines 
have  just  begun  to  run.  When,  as  occasionally  happens  in  the  south-western 
part  of  the  province,  these  aphids  become  abundant,  the  leaves  are  curled,  the 
plants  become  sickly,  dwarfed,  and  some  of  them  die,  and  the  whole  crop  is 
greatly  lessened. 

The  aphids  winter  over  in  the  egg  stage  on  a  garden  plant  which  often  runs 
wild  known  as  live-for-ever  or  common  orpine  (Sedum  purpureum).  They  also 
winter  in  greenhouses  where  breeding  continues  all  through  the  winter. 

Control. — The  same  method  of  control  should  be  used  as  for  other  aphids 
attacking  vegetables;  namely,  dusting  the  plants  with  a  2%  nicotine  dust. 
This  must  be  applied  thoroughly  to  the  under  side  of  the  leaves  on  a  warm,  calm 
day.  Dusting  should  be  done  promptly  once  the  aphids  are  seen  to  be  likely  to 
injure  the  plants.  In  greenhouses  the  usual  fumigation  with  tobacco  or  with 
hydrocyanic  acid  gas  will  control  the  insect. 


INSECTS  ATTACKING  ONIONS 

Onion  Maggot 
Hylemyia  antiqua  Meigen 

The  onion  maggot  is  a  small  white  maggot  resembling  closely  the  cabbage 
maggot  and  having  similar  feeding  habits  except  that,  instead  of  attacking 
cabbage  and  closely  allied  plants,  it  attacks  onions  and  to  a  slight  extent  leeks 
and  garlic. 

The  female  adult  is  an  ash-grey  or  olive-grey  two-winged  fly  just  like  the 
female  cabbage  fly.  (See  fig.  18).  The  males  are  darker  and  a  little  smaller, 
and  are  almost  identical  in  appearance  with  the  cabbage  fly  males. 

Injury. — The  maggots  bore  into  the  leaves,  stem  and  bulbs  of  the  young 
onions  and  by  tearing  the  tissues  and  sucking  the  juices  kill  them.  Later  in  the 
season  they  often  cause  considerable  loss  by  working  in  the  bulbs  and  causing 
them  to  rot  or  become  unfit  for  sale.  The  amount  of  damage  varies  greatly 
with  the  year.  Some  years  are  unfavourable  to  the  insects  and  in  these  there  | 
is  very  little  damage  done;  others  are  favourable  and  in  them  the  damage  in 
some  fields  may  reach  as  high  as  75%  of  the  crop. 

Life  History. — The  winter  is  passed  as  pupae  (puparia)  in  the  soil  near  the 
plants  fed  upon.  A  pupa  looks  very  like  a  large,  plump  grain  of  wheat  but  is 
brown  or  reddish-brown  in  colour.  In  May  the  flies  begin  to  emerge  and  con- 
tinue doing  so  for  several  weeks.  After  a  week  or  a  little  longer  the  females 
begin  to  lay  eggs.  These  are  white  and  of  the  same  shape  and  size  as  those  of 
the  cabbage  maggot.  (See  fig.  18).  They  are  usually  placed  in  the  soil  close 
to  or  against  the  onion  plants  though  later  in  the  season  some  are  laid  also  on  the 
bulbs.  Eggs  hatch  in  about  six  days.  The  maggots  feed  as  described  above  and ; 
become  full-grown  in  two  to  three  weeks  and  then  pupate  in  the  soil.  The  pupal : 
stage  is  about  the  same  length  as  the  larval,  thus  the  life  cycle  from  egg  to  egg\ 
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requires  about  seven  weeks.  There  are  three  generations  a  year,  but  the  second 
and  third  are  only  partial  generations.  Larvae  are  found  in  the  field  right  up 
to  the  end  of  the  season. 

Control. — The  best  method  of  control  is  to  spray  the  plants  with  a  lubricat- 
ing oil  emulsion.  There  are  several  ways  of  preparing  the  emulsion,  but  the 
simplest  for  most  growers  Is  by  using  the  following  formula: 

Lubricating  oil 1  gal. 

Bluestone  (copper  sulphate) 2  oz. 

Hydrated  lime 2  oz. 

Water 1  gal. 


F"ig.  34. — Work  of  onion  maggot.     (After 
Gibson  and  Treherne.) 


Dissolve  the  bluestone  (for  methods  of  dissolving  see  page  4)  and  dilute  with 
the  water  to  one-half  gallon.  Mix  the  hydrated  lime  in  the  other  half  gallon 
with  water,  then  pour  the  latter  into  the  former  or  vice  versa  and  stir  at  once. 
This  makes  a  gallon  of  Bordeaux  mixture.  Pour  this  gallon  into  a  gallon  of 
oil,  stir  for  a  couple  of  minutes  and  then  pump  the  mixture  through  the  spray 
pump  with  good  pressure  either  from  one  vessel  into  another  three  times  or 
back  upon  itself  into  the  spray  tank  until  it  seems  to  be  thoroughly  emulsified. 
Then  dilute  with  water  to  40  gallons.  This  gives  a  spray  containing  23^2%  of 
lubricating  oil.  So  long  as  the  above  proportions  are  kept  any  quantity  desired 
of  the  mixture  may  be  made  up  in  the  same  way. 


48 

The  lubricating  oil  must  possess  the  following  characteristics: — a  specific 
gravity  of  .87  to  .93  at  20  degrees  centigrade,  a  viscosity  of  90  to  200  seconds  at 
100  degrees  F.  and  a  volatility  of  not  over  2%.  Only  oils  with  these  specifi- 
cations are  satisfactory.  They  can  be  secured  from  almost  any  of  the  large  oil 
companies  and  cost  at  time  of  writing  thirty  to  thirty-five  cents  a  gallon  in  barrel 
lots. 

Four  applications  should  be  made  at  intervals  of  a  week  and  at  each  appli- 
cation the  mixture  should  be  sprayed  with  good  pressure  right  down  upon  the 
plants,  the  nozzles  being  held  close  to  them,  so  that  every  side  of  the  plant  and 
also  the  soil  immediately  around  it  will  be  wet,  otherwise  control  will  not  be 
secured. 

The  best  time  for  the  first  application  in  this  province  has  not  yet  been 
definitely  worked  out,  but  our  tests  in  1925  and  1926  indicate  that  it  should 
be  about  the  time  apple  trees  are  coming  into  bloom,  as  that  is  as  early  as  any 
of  the  eggs  are  likely  to  be  laid. 

Another  method  which  some  years  has  given  good  results,  is  to  plant  multi- 
pliers or  cull  onions,  not  shallow,  but  2  or  2)^  inches  deep  in  the  rows  when  sow- 
ing the  seed.  These  will  grow  much  faster  than  the  seedlings  and  will  attract 
the  flies  to  lay  many  eggs  upon  them,  thus  saving  the  seedlings.  In  June,  when 
examination  reveals  that  the  maggots  in  them  are  nearly  full-grown — about  J^  inch 
long — these  trap  onions  should  be  dug  up  and  carried  away  and  the  maggots 
destroyed.  For  convenience  it  is  well  to  place  the  multipliers  or  culls  in  only 
about  one  row  out  of  twenty  and  in  each  of  the  selected  rows  to  put  about  twenty 
in  a  space  of  a  yard  or  a  little  longer,  at  intervals  of  50  to  100  feet. 

In  a  dry  season  the  value  of  the  trap  onions  can  be  still  further  increased  by 
putting  a  poison  bait  alongside  each  group  of  them  to  entice  the  flies  to  drink 
it  and  thus  perish.     The  formula  for  the  bait  is — 

Sodium  arsenite j^  oz. 

Molasses 1  qt. 

Water 1  gal. 

Dissolve  the  arsenite  in  a  little  of  the  water  by  boiling.  Pour  the  molasses 
into  the  remainder  and  stir  well.  Then  mix  the  two  solutions  together.  The 
mixture  should  then  be  poured  into  fairly  deep  tin  cans  such  as  canned  salmon 
cans  about  IJ^  or  2  inches  deep  by  3  inches  wide  until  the  can  is  at  least  half 
full.  A  little  excelsior  should  be  placed  in  each  can  for  the  flies  to  rest  upon 
when  feeding.  The  cans  must  be  replenished  from  time  to  time,  and  after 
heavy  rains  should  be  emptied  and  refilled.  The  bait  should  be  kept  going  until 
the  end  of  June  or  at  least  until  the  trap  onions  have  been  removed.  Success 
with  baits  depends  largely  upon  the  dryness  of  the  weather  and  the  inability  of 
the  flies  to  secure  moisture  nearby. 

Onion  Thrips 
Thrips  tahaci  Lindeman 

After  the  onion  maggot,  the  onion  thrip  is  the  most  destructive  insect 
enemy  of  onions,  and  in  dry,  hot  seasons  often  causes  very  great  loss.  In  a  cool, 
wet  season  it  is  usually  not  abundant  enough  to  do  much  damage,  partly  because 
such  weather  is  in  itself  unfavourable  to  it  and  partly  because  drenching  rains 
wash  off  and  kill  a  large  percentage  of  the  tiny  creatures. 
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The  light-yellow  to  brown  adult  is  very  small,  being  only  about  1/25-inch 
long.  It  has  two  pairs  of  very  frail,  feather-like  wings  fringed  with  hairs.  (See 
fig.  35).  With  such  wings  the  insect  is  not  a  good  flier  against  the  wind,  but 
can  fly  fairly  long  distances  with  it.  ' 

The  nymphs  have  the  same  general  shape  of  body  as  the  adults  but  are,  of 
course,  smaller  and  have  no  wings.     They  are  either  white  or  pale  yellow. 

Food  Plants. — Onions  are  the  favourite  food  plant;  but  cabbage,  cauliflower, 
cucumber,  tomato  and,  in  fact,  most  truck  crops  are  fed  upon  freely  and  often 
serve  as  secondary  breeding  plants.  Weeds  and  grasses  are  also  infested  to 
some  extent.     Moreover,  the  thrip  is  common  in  greenhouses. 


Fig.   35. — Adult   onion   thrip,    greatly 
enlarged.     (R.  Ozburn) 


Fig.  36. — Work  of  onion  thrips.     (After  Horsfall  and  Fenton). 


Injury. — Both  adults  and  nymphs  attack  the  onions  throughout  the  season 
and  feed  by  rasping  or  tearing  the  tissues  and  then  sucking  the  juices.  Wherever 
they  work  a  small  white  or  silvery  blotch  appears.  When  the  thrips  are  very 
numerous  the  whole  field  soon  begins  to  show  a  whitish,  bleached  appearance 
and  the  leaves  wilt  and  fall  down  as  if  struck  by  some  sudden  blight.  The  result 
is  that  the  crop  is  either  almost  ruined  or  very  much  reduced  in  quantity,  especi- 
ally if  the  attack  takes  place  early  or  moderately  early  in  the  season,  when  the 
plants  are  still  far  from  mature. 

Life  History. — The  winter  is  passed  in  the  adult  stage  under  piles  of  onion 
refuse,  such  as  tops,  screenings  and  culls,  or  among  any  green  onions  that  have 
been  left  growing  in  the  field.  The  thrips  also  winter  in  dense  or  weedy  places 
and  in  fields  of  alfalfa.  Many  of  them,  too,  are  in  greenhouses  where  they  con- 
tinue to  breed  all  winter.     In  spring,  soon  after  growth  has  begun,  the  adults  in 
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the  outside  hiding  places  become  active  and  gradually  find  their  way  to  onion 
fields  or  often  first  to  early  cabbage  and  other  plants  and  later  from  these  to 
onions.  Greenhouses  are  also  a  source  of  infestation  in  spring.  Eggs  are  laid 
in  the  leaves  of  onions  or  other  host  plants.  The  eggs  are  very  small — too  small 
to  be  seen  by  the  naked  eye — and  are  inserted  by  a  saw-like  ovipositor  into  the 
tissues  of  the  plants.  They  hatch  in  about  four  days.  In  six  or  seven  days  more 
the  nymphs  become  f&ll  grown  and  then  enter  the  soil  about  two  inches  to  pupate. 
The  pupal  stage  requires  an  average  of  about  four  days.  Hence  the  life  cycle 
from  egg  to  adult  may  be  passed  in  two  weeks.  As  the  insects  are  present  and 
breeding  from  May  until  October  there  are  many  generations  in  a  season;  thus, 
even  though  there  may  be  only  a  few  adults  in  May,  the  rate  of  reproduction  is 
so  rapid  there  may  be  countless  numbers  in  July,  August  or  September,  if  weather 
conditions  are  favourable. 

Control. — The  most  important  thing  in  control  is  prevention:  Leave  no 
suitable  places  for  the  thrips  to  winter  over  in,  or  destroy  them  in  these  places 
in  spring  before  they  become  active.  Hence  in  fall  a  complete  clean-up  should 
be  made  of  the  onion  field,  so  that  there  will  be  no  green  onions  left  and  no  piles 
of  tops  or  of  culls  or  screenings.  All  these  should  be  burned  or  ploughed  under 
thoroughly.  In  spring  all  headlands  and  all  weedy  and  grassy  places  should  be 
burned  over  carefully  before  the  thrips  become  active.  At  the  same  time  the 
thrips  in  greenhouses  in  the  neighbourhood  should  also  be  destroyed  by  fumigat- 
ing the  houses  several  times  at  intervals  of  a  week  or  ten  days  with  tobacco  or 
hydrocyanic  acid  gas. 

In  addition  it  is  wise,  wherever  it  can  be  managed,  not  to  grow  onions  near 
alfalfa  fields  or  any  kind  of  field  likely  to  provide  good  cover  for  the  thrips  in  winter. 
In  the  onion  field  itself  the  crop  is  likely  to  be  worse  infested  if  a  practice  is  made 
of  growing  sets,  as  these  come  on  earlier  than  the  seed  onion,  and  so  the  thrips 
get  a  start  on  them  and  then  gradually  spread  over  to  the  seed  onions,  often 
causing  a  much  worse  infestation  than  if  there  had  been  no  sets.  If,  however, 
sets  are  grown  it  is  wise  to  spray  them  very  thoroughly  as  soon  as  the  thrips 
are  seen  to  be  present  with  nicotine  sulphate  40%  and  soap  at  the  strength 
of  }/2  pint  of  nicotine  sulphate  40%  to  40  gallons  of  water  to  which  has  been  added 
four  pounds  of  soap  dissolved  in  boiling  water.  Common  laundry  soap  may  be 
used.  The  spraying  should  be  repeated  in  seven  to  ten  days  to  destroy  the  nymphs 
which  will  have  hatched  in  the  meantime  from  the  eggs — for  the  eggs  are  not 
affected  by  the  spray — and  also  to  destroy  adults  which  will  have  come  from 
the  pupae  in  the  soil. 

It  is  often  recommended  that  the  whole  onion  crop  should  be  sprayed  with 
the  above  mixture  from. time  to  time  throughout  the  season.  When  the  plants 
are  young,  spraying,  if  repeated  in  a  week  or  10  days,  is  quite  effective  and  will 
do  a  great  deal  to  prevent  loss  at  that  time  of  the  year;  but  once  the  plants 
become  large,  it  is  not  very  satisfactory,  because  the  dense  foliage  then  makes  it 
almost  impossible  to  do  sufficiently  thorough  work  to  prevent  large  numbers  of 
the  thrips  being  left  alive. 

In  spraying  it  is  very  important  to  use  high  pressure  and  to  cover  every 
side  of  the  plant  with  special  care  and  especially  to  see  that  the  liquid  is  driven 
forcibly  right  down  into  the  centre  where  many  of  the  thrips  are  hidden  in  the 
axils  of  the  leaves.  In  large  plantations,  to  avoid  injuring  the  plants  by  hauling 
a  spray  machine  up  and  down  many  times,  large  arms  or  booms  may  be  attached 
to  the  frame  of  the  outfit  and  to  these  long  lines  of  hose  fastened.  Then  by 
swinging  the  arms  out  gradually  quite  a  wide  area  can  be  done  each  round  and 
thus  only  a  few  rounds  be  necessary  to  complete  the  field. 
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Dusting  with  nicotine  dust  will  kill  a  good  many  of  the  thrips  but  has  not 
proven  nearly  so  satisfactory  as  spraying. 

It  is  important  not  to  forget  that  the  richer  the  soil  the  better  the  plants 
withstand  attack  by  thrips,  hence  it  is  a  good  plan  to  use  commercial  fertilizer 
on  a  poor  soil  and  to  prepare  the  seed  bed  as  well  as  possible. 


INSECTS  ATTACKING  PEAS 

Pea  Weevil 
Mylahris  pisorum  Linn 

The  pea  weevil  is  much  the  worst  of  all  pea  insects  and  has  been  responsible 
for  great  losses  and  for  many  farmers  abandoning  pea-growing. 

The  adults  are  stout,  oval,  brownish  beetles,  about  3^  inch  long,  with  white 
and  black  mottling  on  the  back. 

Food  Plants. — Peas  are  the  only  plants  fed  upon. 
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Fig.  37. — Pea  weevils  and  their  work, 
natural  size. 

Life  History  and  Injury. — The  beetles  emerge  from  their  winter-quarters 
in  spring  about  the  time  field  peas  are  ordinarily  coming  into  bloom.  They 
feed  a  little  on  the  blossoms  or  stems  and  then  lay  their  yellow  eggs  upon  the 
pods  soon  after  these  are  formed.  The  larvae  on  hatching  bore  through  the 
pods  and  enter  the  tiny  peas.  The  entrance  holes  soon  heal  over  and  the  larvae 
feed  in  concealment  until  full  grown;  then  they  pupate  just  where  they  are. 
By  the  time  the  peas  are  ready  to  harvest  the  pupae  have  changed  into  adults, 
each  pea  containing  only  one  adult.  The  great  mass  of  the  adults  remain  over 
winter  in  the  peas,  concealed  from  view,  though  the  darker  colour  above  their 
chamber  reveals  their  presence.  Some  of  the  beetles,  however,  leave  the  peas 
in  the  field.  These  winter  over  outside  in  any  good  shelter  that  they  can  find. 
Others  come  out  of  peas  in  the  barn,  most  of  them  at  the  time  of  threshing. 
These  winter  over  in  or  around  the  barn. 

As  infested  peas  have  half  or  nearly  half  the  interior  eaten,  their  food  value 
is  greatly  lessened.  Moreover,  a  high  percentage  of  them  either  will  not  germin- 
ate or  will  produce  weak  plants;  hence  it  is  easily  seen  that  if  half  or,  as  often 
happens,  much  more  than  half  of  the  seed  is  infested  the  loss  to  the  grower  is 
great. 

Control. — 1.  All  infested  peas  should  be  cut  or  pulled  as  soon  as  they  are 
ripe,  or  preferably  while  they  are  still  a  little  on  the  green  side,  and  should,  as 
soon  as  they  are  dry,  be  gathered  carefully  and  threshed  at  once.     After  threshing 
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all  the  seed  should  be  fumigated  promptly  while  the  weather  is  still  warm,  with 
carbon  bisulphide.  (For  methods  of  doing  this,  see  under  "Bean  Weevil,"  page 
20). 

2.  Hogs  should  be  allowed  to  run  in  pea  fields  after  removal  of  the  peas, 
as  they  will  eat  many  of  the  infested  seed  and  thereby  help  lessen  the  number  of 
weevils  which  will  winter  over. 

3.  Infested  peas,  even  though  there  are  few  weevils  in  them,  should  never 
be  sown  without  first  destroying  the  weevils  by  fumigation.  If,  however,  the 
seed  has  been  kept  for  two  years  in  tight  bags,  the  weevils  present  will  have 
come  out,  and  being  unable  to  escape  will  by  this  time  be  dead,  so  that  such  seed 
may  safely  be  sown. 

4.  If  weevils  are  very  bad  in  any  community  that  community  should 
cease  growing  peas  for  a  year.  This  will  result  in  the  destruction  of  all  the 
weevils  in  the  district  and  the  farmer  can  then  start  off  afresh,  but  should  be 
careful  to  see  that  all  the  seed  sown  has  first  been  fumigated. 

5.  Though  our  winters  do  not  kill  all  pea  weevils  as  they  do  bean  weevils, 
if  exposed,  yet  they  destroy  a  great  many  of  them,  and  it  has  been  noted  often 
that  the  colder  the  district  the  lighter  the  infestation  from  this  pest.  It  would 
appear,  therefore,  as  if  pea  growing  might  be  carried  on  with  greater  success  so 
far  as  the  pea  weevil  is  concerned  in  New  Ontario,  than  in  any  other  part  of  the 
province. 

Pea  Aphid 

Illinoia  pisi  Kalt 

The  pea  aphis  is  light  green  in  colour  and  about  3^  inch  long.  Like  other 
aphids  it  is  sluggish  in  movement  and  has  sharp  mouthparts  with  which  it  pierces 

through  the  surface  of  its  food  plants  and  extracts  the  juices  from  within. 
L 

Food  Plants. — Peas — including  sweet  peas — are  the  favourites.  In  addi- 
tion clover — including  sweet  clover, — alfalfa  and  vetches,  are  attacked. 

Injury. — The  injury  takes  place  chiefly  from  about  the  time  the  peas  are 
coming  into  bloom  until  they  are  nearly  ready  to  harvest.  The  aphids  during 
this  period  sometimes  attack  them  in  so  great  numbers  that  they  almost  cover 
the  plants,  and  by  sucking  out  the  juice  of  the  leaves,  stems  and  blossoms  soon 
cause  the  plants  to  turn  yellow  and  die  before  the  seed  is  nearly  mature.  In 
this  way  in  a  season  favourable  for  the  aphids,  the  greater  part  of  the  crop  may 
be  ruined  over  large  areas.  Every  field,  however,  will  not  suffer  equally,  because 
of  difference  either  in  time  of  planting  or  of  proximity  to  clover,  or  because  of 
moisture  or  other  natural  factors  which  play  a  great  part  in  determining  the 
abundance  or  scarcity  of  the  insect. 

Life  History. — The  winter  is  passed  in  the  egg  stage  chiefly  on  clover  and 
probably  to  a  lesser  extent  on  alfalfa  and  vetch.  The  eggs  hatch  in  spring 
about  the  time  growth  has  clearly  begun.  The  aphids  feed  upon  the  winter 
host  plants  for  a  considerable  time.  Then  winged  forms  are  produced  which 
fly  chiefly  to  peas  but  also  to  some  extent  to  alfalfa  and  vetch.  When  the  peas 
are  ripe  many  of  the  aphids  perish  but  the  winged  ones  migrate  either  to  late 
peas,  if  any,  or  to  clover  or  other  food  plants. 

Control. — 1.     Plant  peas  early,  as  late  peas  suffer  much  worse  than  early. 

2.  If  practicable,  plant  them  at  a  considerable  distance  from  clover,  as 
the  closer  they  are  to  the  clover,  the  more  likely  they  are  to  become  heavily 
infested. 
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3.  Garden  peas  grown  in  rows  can  be  saved  by  dusting  them  thoroughly 
with  2  to  3%  nicotine  dust  as  soon  as  the  aphids  are  seen  to  be  abundant.  Do 
the  dusting  in  the  heat  of  a  warm  calm  day  and,  if  a  power  duster  is  used,  attach 
a  trailer  of  cotton  or  of  some  other  light  cloth  behind  to  concentrate  the  dust. 

4.  Spraying  with  nicotine  sulphate  40%  at  a  strength  of  ^  pint  to  40 
gallons  of  water  may  be  substituted  for  dusting,  especially  in  the  case  of  sweet 
peas  or  of  small  garden  areas  of  field  or  table  peas. 


INSECTS  ATTACKING  POTATOES,  TOMATOES  AND   EGG  PLANTS 

The  Colorado  Potato  Beetle 
Leptinotarsa  decemlineata  Say 

There  is  scarcely  any  insect  better  known  to  farmers  and  vegetable  growers 
than  the  Colorado  potato  beetle.  It  occurs  in  every  part  of  the  province  where 
potatoes  are  grown,  being  even  up  in  New  Ontario.  Everywhere  it  is  the  most 
destructive  insect  pest  of  potatoes  and  is  often  so  abundant  that  a  great  part  of 
the  crop  would  be  almost  ruined  if  the  plants  were  not  protected  by  spraying 
or  dusting.  Some  years,  however,  it  is  so  reduced  in  numbers  by  unfavourable 
weather  conditions,  predaceous  enemies  and  parasites  that  very  little  damage 
takes  place  even  though  no  control  measures  are  used. 

Food  Plants. — Potatoes  are  much  preferred  to  any  other  plant  but  it  is  not 
uncommon  to  find  tomatoes,  egg  plants  and  the  common  nightshade  (Solanum 
nigrum)  also  attacked  though  to  a  much  less  extent  than  potatoes. 

Life  History. — The  winter  is  passed  in  the  adult  stage  beneath  the  surface 
of  the  ground  in  the  same  field  or  plot  where  the  beetles  fed  during  the  preceding 
summer.  The  depth  to  which  they  go  varies  from  about  2  to  18  inches,  large 
numbers  being  near  enough  to  the  surface  to  be  turned  up  by  the  plough  in  fall 
or  early  spring.  Towards  the  end  of  May  the  beetles  emerge  and  soon  fly  away 
in  search  of  potato  plants.  On  finding  these,  they  at  once  proceed  to  feed,  mate 
and  lay  eggs.  Egg-laying  continues  at  intervals  for  a  month  or  more.  A  single 
female  may  lay  at  least  1,000  eggs,  but  the  average  is  probably  less  than  half  this 
number.  The  eggs  are  oval  in  shape,  yellow  to  nearly  orange  in  colour  and  are 
usually  placed  in  clusters  of  about  5  to  150  each  on  the  underside  of  the  leaves. 
The  incubation  period  is  approximately  one  week. 

The  larvae  soon  after  hatching  begin  to  feed  upon  the  leaves  and  eat  small 
areas  out  of  them.  As  they  approach  maturity  they  do  much  more  damage 
and  quickly  strip  the  plants  of  all  their  foliage,  leaving  only  the  stem  and  main 
branches. 

It  requires  from  two  to  three  weeks  for  a  larva  to  become  full  grown.  It 
then  enters  the  ground  from  1  to  6  inches,  transforms  there  into  a  pupa  and  in  a 
week  or  a  little  more,  emerges  as  a  beetle. 

Many  of  these  new  beetles,  especially  of  those  that  emerge  earliest,  lay  eggs 
and  produce  a  second  generation,  but  a  large  number,  especially  of  the  later 
emerging  ones,  do  not  lay  eggs  but  merely  feed  a  while  and  then  enter  the  soil 
for  winter.  The  larvae  of  the  new  generation  puj^ate  in  the  soil  and  change  into 
adults.  These  like  the  other  adults  which  did  not  lay  eggs,  feed  for  some  time 
and  then  they  too  enter  the  ground  for  winter.  Thus  we  have  in  Ontario  one 
full  generation  and  a  partial  second  one. 
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It  is  interesting  to  know  that  while  most  of  the  beetles  which  appear  in  the 
spring  die  before  winter  a  number  of  them  live  through  a  second  winter  and  even 
lay  fertile  eggs  the  next  spring. 

Control. — A  few  growers  protect  their  plants  by  picking  off  the  beetles  but 
this  is  such  a  slow  labourious  process  that  spraying  or  dusting  has  come  to  be 
the  regular  method  of  control.  Whichever  of  these  two  methods  is  used  it  should 
be  applied  as  soon  as  the  eggs  have  begun  to  hatch,  because  the  larvae  are  much 
more  easily  killed  while  small  than  later  and  by  destroying  them  early  the  plants 
are  saved  from  the  injury  that  would  take  place. 

The  best  mixture  to  use  is  1)^  to  2  pounds  arsenate  of  lime  (calcium  arsenate) 
to  40  gallons  of  Bordeaux  mixture  (4,  6,  40  formula).  The  arsenate  of  lime  may 
be  used  with  water  instead  of  Bordeaux,  but  in  this  case  it  is  perhaps  wise  to 
add  about  2  pounds  of  hydrated  lime  to  guard  against  possible  burning.     It  is 


Fig.  38. — Colorado  potato  beetle  larvae 

feeding  On  potato  leaves,  natural  size. 

(Adapted  from  Britton). 

better,  however,  to  use  the  Bordeaux,  because  it  not  only  helps  ward  off  fungus 
diseases  such  as  late  blight,  but  also  repels  the  leaf-hoppers  and  flea-beetles  and 
keeps  the  plants  more  vigorous,  thus  increasing  the  yield. 

Arsenate  of  lead,  2  to  3  pounds  to  40  gallons,  may  be  substituted  for  the 
arsenate  of  lime,  but  is  much  costlier  and  kills  more  slowly. 

Paris  green,  1  to  2  pounds,  is  another  substitute  but  it  also  is  dearer  than 
arsenate  of  lime  and  washes  off  much  more  quickly  than  either  it  or  arsenate  of 
lead. 

A  fourth  substitute  is  1  pound  arsenate  of  lead  and  1  pound  Paris  green. 
This  is  quite  effective  but  is  much  dearer  than  the  arsenate  of  lime  and  gives  no 
better  results. 

The  most  common  dust  is  a  Bordeaux-arsenate  of  lime  mixture,  the  common 
formula  for  which  is  12  pounds  dehydrated  bluestone,  80  pounds  hydrated  lime  and 
8  pounds  of  arsenate  of  lime.     This  dust  by  having  the  bluestone  and  lime  in 
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it,  acts  as  a  fungicide  as  well  as  an  insecticide.  If  for  any  reason  it  cannot  be 
secured  a  good  dust  against  the  beetles  may  be  made  of  1  pound  of  arsenate  of 
lime  mixed  with  10  pounds  of  hydrated  lime.  This,  of  course,  is  not  a  fungicide. 
Dusting  should  be  done  when  there  is  no  wind  and  preferably  when  the  plants 
are  moist,  as  from  dew  or  recent  rain. 

In  either  dusting  or  spraying  the  plants  should  be  covered  thoroughly,  even 
if  this  means  having  to  go  over  them  twice  on  the  same  day. 

Usually  two  thorough  sprayings  or  dustings,  one,  as  mentioned,  when  the 
eggs  begin  to  hatch  and  the  other  as  soon  as  the  larvae  again  begin  to  be  abun- 
dant, will  give  satisfactory  control,  but  some  years  itis  necessary  to  give  an 
extra  treatment  a  week  or  so  later.  The  main  thing  to  remember  is  to  get  the 
first  application  on  early  and  thoroughly  and  never  allow  the  insect  a  chance  to 
get  a  good  start. 

Potato  Flea-Beetle 
Epitrix  cucumeris  Harris 

The  potato  flea-beetle  is  a  small  insect,  not  larger  than  the  head  of  a  common 
pin,  with  a  black  body  and  yellowish-brown  legs  and  antennae. 


Fig.  39. — Potato  flea-beetle — adults  and 
injury,  natural  size. 

The  larvae  are  slender  white  worms  with  brown  heads.  When  full  grown 
they  are  about  }i  inch  long.  Very  few  people  ever  see  them  because  they 
remain  underground  all  the  time. 

Injury.-— Ahhough  not  so  destructive  as  the  Colorado  potato  beetle,  the 
flea-beetle  is  one  of  our  important  potato  pests.  It  is  also  some  years  quite 
mjurious  to  tomatoes  during  the  first  week  or  two  after  the  young  plants  have 
been  set  out.  By  far  the  greater  part  of  the  damage  is  done  by  the  beetles 
themselves.  These  feed  upon  the  leaves  of  potatoes  and  tomatoes  in  May  and 
June  and  when  abundant  make  so  many  small  holes  in  them  that  the  leaves  are 
greatly  weakened  and  sometimes  turn  brown  and  dry  out.  Later  in  the  season 
in  August  and  September,  potato  leaves  may  sometimes  again  be  attacked  and 
severely  riddled,  though  tomatoes  are  seldom  fed  upon  at  this  time. 

The  larvae  in  this  province  have  caused  very  little  damage.  They  feed  in 
the  soil  upon  the  roots  of  potatoes  and  to  some  extent  of  other  plants  too  and 
perhaps  also  upon  decaying  vegetable  matter.  Occasionally  they  attack  the 
tubers  and  make  little  tunnels  in  them  or  cause  pimply  growths  upon  the  surface. 
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Life  History. — The  winter  is  passed  in  the  adult  stage  under  leaves,  rubbish 
or  any  other  kind  of  good  shelter.  In  May  the  beetles  come  forth  and  may  be 
found  on  the  foliage  of  many  kinds  of  weeds  and  other  plants,  though  they  seem 
to  feed  very  little  on  these.  As  soon  as  potatoes  or  tomatoes  are  available  they 
fly  to  them  and  feed  as  described  above.  Egg-laying  takes  place  in  June  and 
early  July.  The  eggs  are  very  small  and  white  and  are  laid  singly  in  the  soil. 
The  larvae  on  hatching  feed  as  described  above.  When  full-grown  they  pupate 
in  the  soil.  From  the  pupae  new  beetles  begin  to  emerge  in  late  July  and  become 
most  numerous  about  the  first  week  in  September.  These  feed  upon  the  foliage 
until  cold  weather  drives  them  into  winter  quarters.  There  is  apparently 
only  one  generation  a  year. 

Control. — This  insect  is  easily  controlled.  All  that  is  necessary  is  to  spray 
thoroughly  with  Bordeaux  mixture  4,  6,  40  formula  as  soon  as  the  plants  are 
seen  to  be  attacked  and  repeat  if  necessary  in  about  12  days.  The  Bordeaux 
must  be  applied  to  both  sides  of  the  leaves  as  the  beetles  feed  on  both.  Poison 
is  not  necessary  but  may  be  added  to  destroy  the  Colorado  potato  beetle,  if 
this  is  present. 

Dusting  with  Bordeaux  does  not  seem  to  give  nearly  so  satisfactory  results 
as  spraying. 


Potato  Leaf-Hopper 
Empoasca  mali  Le  Baron 


Fig.    40. — Potato    leaf-hopper    adult, 
greatly  enlarged.     (R.  Ozbuin.) 


Fig.   41. — Potato  leaf-hopper  nymph, 
greatly  enlarged.     (R.  Ozburn.) 


The  potato  leaf-hopper  is  a  very  small,  green,  sucking  insect  which  both  in 
the  adult  and  nymph,  or  immature  stages,  feeds  almost  entirely  on  the  under 
side  of  the  leaves  of  potatoes.  Here  it  pierces  the  tissues  with  its  sharp  beak 
and  extracts  the  juice.  When  very  abundant  it  may  injure  the  plants  consider- 
ably through  the  loss  of  juice.  The  main  damage,  however,  is  done  in  a  very 
different  way;  namely,  by  the  insect  inserting  a  poison  into  the  part  where  it 
feeds.  This  causes  the  leaves  to  turn  yellow  along  the  margin,  usually  at  the 
tip  first.  Then  the  margin  gradually  turns  brown  and  curls  upwards  and  inwards. 
Often  every  leaf  is  thus  affected,  with  the  result  that  the  entire  plant  soon  dies. 
Whole  fields  some  years  are  blighted  in  this  way.  This  type  of  injury  is  called 
"hopperburn."  Most  of  the  disease  which  farmers  previously  called  early 
blight  or  tipburn  has  now  been  proven  to  be  hopperburn.  Hot  dry  weather 
may  be  said  to  favour  the  disease  but  chiefly  because  it  favours  the  growth 
and  increase  of  the  leaf-hoppers. 

The  adult  leaf-hoppers  are  only  about  one-eighth  of  an  inch  long  and  are  pale 
green  with  a  few  white  markings,  chiefly  on  the  head  and  thorax.  They  leap 
and  fly  quickly. 
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The  nymphs  just  after  hatching  from  the  egg  are  white  to  whitish  green  and 
so  small  that  they  look  like  a  mere  dot.  As  they  grow  older  and  larger  they  be- 
come pale  green.  They  are  much  the  same  shape  as  the  adults  but  have  no 
wings  and  are  smaller  and  paler  in  colour.  They  seldom  leap  but  if  disturbed 
run  quickly  to  shelter. 

How  to  distinguish  leaf-hoppers  from  green  potato  aphids. — Both  have  the 
same  habit  of  piercing  the  leaves  and  sucking  the  juices  but  while  the  leaf-hoppers 
confine  themselves  almost  entirely  to  the  underside  of  the  leaves,  the  aphids 
cluster  not  only  on  the  under  side  but  also  on  the  leaf  stem  and  tender  upper 
portions  of  the  plants.  When  disturbed  they  move  very  slowly  compared  with 
the  rapid  movements  of  the  leaf-hoppers.  Aphids  are  also  much  broader  and 
stouter  in  proportion  to  their  length  than  leaf-hoppers  and  have  a  pair  of  little 
horn-like  tubes  towards  the  rear  end  of  the  body.  Most  of  them  have  no  wings, 
even  in  the  adult  stage. 


Fig,  42. — Hopperburn — injury  to  potato  leaves,  caused  by  potato 
leaf  hopper  adults  and  nymphs.     (After  Fenton  and  Hertzel.) 


Food  Plants. — Potatoes  seem  to  be  the  favourite  food  plants  of  the  leaf- 
hoppers,  but  they  breed  freely  also  on  beans,  sugar  beets,  raspberries,  apples,  and 
to  a  lesser  extent  on  several  other  plants. 

Life  History. — The  winter  is  passed  in  the  adult  stage  in  weedy  or  grassy 
places  or  among  brush  or  rubbish  of  any  kind  where  they  can  find  good  shelter. 
In  spring,  soon  after  vegetation  has  well  begun,  they  come  out  of  their  hiding 
places  and  feed  on  weeds  or  other  plants  until  potatoes  are  far  enough  advanced 
to  give  them  an  abundance  of  food.  Then  they  migrate  to  these  and  also  to 
some  extent  to  the  other  host  plants  mentioned  above.  Soon  after  migrating, 
they  lay  their  eggs  on  the  leaf  stems  and  leaf  veins.  The  eggs  are  small  and 
white  and  are  inserted  so  deeply  in  the  tissues  that  they  are  not  visible.  Egg- 
laying  continues  for  a  month  or  more.  The  eggs  hatch  in  about  12  days  and 
in  2  weeks  or  a  little  more  the  nymphs  become  full  grown  and  change  into  adults. 
This  new  brood  of  adults  appears  in  late  July  and  early  August.  Eggs  are  then 
laid  during  several  weeks  for  another  generation.  There  are  thus  two  genera- 
tions a  year  or  at  least  one  full  generation  and  a  partial  second.  As  implied 
above,  no  nymphs  but  only  the  adults  winter  over.  During  the  summer  it  is 
customary  for  the  adults  to  migrate  from  a  field  of  old  or  dying  potatoes  to  a 
field  of  healthy  late  planted  ones. 
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Control. — Spraying  the  plants  with  Bordeaux  mixture  4,  6,  40  formula 
(see  page  4)  will  give  good  control.  The  spray,  however,  must  be  applied  to 
the  underside  of  the  leaves,  because  the  insects  feed  there.  It  must  also  be  done 
thoroughly,  so  that  all  the  underside  will  be  completely  covered.  The  Bordeaux 
destroys  the  nymphs  and  drives  the  adults  away.  The  first  spray  should  be 
when  the  leaf-hoppers  begin  to  attack  the  plants,  which  will  usually  be  when 
they  are  about  4  inches  high;  the  second  in  10  to  12  days  and  the  third  after  the 
same  interval.  Poison  is  not  needed  with  the  Bordeaux  for  the  leaf-hoppers, 
but  should  of  course  be  added  to  the  first  and  second  applications  for  the  Color- 
ado potato  beetle. 

Fortunately,  Bordeaux  mixture  will  not  only  control  the  leaf-hoppers  but 
also  the  flea-beetles  and  the  late  blight  disease.  For  the  last  of  these  more  appli- 
cations have  to  be  given  in  a  wet  season. 

Potato  Aphids 

Several  species  of  aphids  attack  potatoes  but  far  the  most  common  are  the 
so-calledj  ''potato  aphid"   (Macrosiphum    solanifolii   Ashmead)   and   the   peach 


Fig.  43. — Potato  aphids.     (After  Britton). 

or  spinach  aphid  (Myzus  persicae  Sulzer).  Most  individuals  of  both  species 
are  green  but  some,  especially  of  the  former,  are  pink.  They  are  small  insects 
y^  inch  long  or  less. 

Life  History. — Throughout  the  growing  season  all  the  aphids  are  females 
and  all  produce  living  young.  As  there  are  many  generations  in  a  season, 
reproduction  is  very  rapid  when  weather  conditions  or  absence  of  natural  enemies 
permit.  Usually  both  winged  and  wingless  forms  are  present.  The  latter  often 
fly  to  other  potato  fields  or  to  weeds  or  other  vegetables  and  feed  and  breed 
there.  In  the  fall  of  the  year  the  first  species  mentioned  above  migrates  to  rose 
bushes,  lays  its  eggs  on  them  and  passes  the  winter  there  in  the  ^gg  stage.     The 
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other  species  flies  chiefly  to  peach  trees  and  winters  on  these  in  the  egg  stage. 
In  spring  the  eggs  of  both  hatch  about  the  time  the  buds  are  bursting.  After 
feeding  a  couple  of  weeks  on  their  respective  winter  hosts,  both  species  produce 
winged  forms  which  fly  back  to  potatoes  and  to  some  extent  to  other  plants, 
many  of  the  peach  aphids  to  spinach. 

Injury. — Aphids  have  very  fine,  sharp,  piercing  mouthparts,  which  they 
insert  into  the  leaves  and  tender  stems  of  the  potatoes  and  suck  out  the  juice. 
When  abundant  they  nearly  cover  the  plants  and  are  specially  numerous  on 
the  under  side  of  the  leaves.  Under  such  circumstances  the  great  amount  of 
juice  extracted  causes  the  leaves  to  become  a  sickly  yellow  colour  and  often 
to  die.  However  it  is  only  rarely  in  this  province  that  potatoes  are  killed  or 
even  greatly  weakened  by  aphids.  The  chief  damage  they  do  is  of  an  entirely 
different  nature;  namely,  the  transmitting  of  two  common  potato  diseases — 
mosaic  and  leaf  roll.  These  diseases  are  introduced  through  the  seed  but  once 
in  the  field  spread  from  plant  to  plant  only  by  means  of  aphids.  The  aphids  get 
the  virus  of  the  diseases  into  their  body  by  feeding  on  diseased  plants  and  when 
they  insert  their  beak  into  a  healthy  plant  they  inject  some  of  this  virus  into  it 
and  thereby  inoculate  the  plant. 

Control. — It  is  comparatively  seldom  that  potato  aphids  are  so  abundant 
in  Ontario  as  to  require  any  artificial  control  measures.  Wherever  treatment 
is  necessary  the  best  method  is  to  dust  the  plants  thoroughly  both  from  above 
and  below  with  a  two  per  cent,  nicotine  dust  made  by  mixing  together  five 
pounds  nicotine  sulphate  40  per  cent,  and  95  pounds  hydrated  lime.  The  dust- 
ing should  be  done  on  a  warm  calm  day.  Spraying  with  one  pint  of  nicotine 
sulphate  40  per  cent.,  five  pounds  soap  or  one  pound  calcium  caseinate  to  100 
gallons  of  water  or  of  Bordeaux  mixture  is  fairly  satisfactory  if  applied  well  to 
both  surfaces  of  the  leaves,  but  it  is  not  so  effective  as  the  dust. 

It  is  impossible  to  annihilate  aphids  in  any  potato  plot  because  the  insects 
breed  as  said  above  on  many  other  kinds  of  plants  and  will  fly  in  from  these  and 
thus  reinfest  the  potatoes.  For  this  reason  and  also  from  the  fact  that  the  cost 
of  dusting  or  spraying  for  aphids  is  high  the  best  way  to  control  mosaic  and  leaf 
roll  is  by  careful  inspection  and  roguing  of  fields  and  by  planting  only  certified 
seed. 

As  one  species  of  potato  aphid  winters  on  rosebushes  it  stands  to  reason 
that,  if  rosebushes  were  sprayed  with  nicotine  in  spring  when  their  buds  are 
bursting  or  soon  after,  this  would  lessen  the  number  of  aphids  that  would  fly 
from  the  rose  to  the  potato. 

Blister  Beetles 

Blister  beetles  are  large,  rather  slender,  nearly  cylindrical  beetles.  They 
are  about  two-thirds  of  an  inch  long  and  about  one-sixth  of  an  inch  thick.  There 
are  at  least  three  species  in  Ontario  which  at  times  attack  potatoes:  namely,  the 
black  (Epicauta  pennsylvanica  DeGeer),  the  ash-grey  (Macrobasis  unicolour 
Kirby),  and  the  striped  (Epicauta  vittata  Fabricius).  Of  these  three  the  black 
is  much  the  most  common  in  old  Ontario  at  least  and  may  readily  be  seen  feeding 
on  goldenrod  flowers  almost  any  year  in  August  and  September. 

Injury. — The  adults  do  all  the  damage,  the  larvae  being  considered  beneficial 
as  they  feed  largely  upon  grasshopper  eggs.  Potatoes  are  the  chief  cultivated 
crop  which  is  injured,  but  the  beetles  feed  also  at  limes  upon  many  other  cultivated 
plants  and  upon  the  leaves  and  flowers  of  many  wild  plants.      Injury  to  potatoes 
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in  the  writer's  experience  is  most  common  in  districts  where  there  is  much  waste 
land  or  where  woods  have  been  cut  over  or  burned.  In  such  places  the  beetles 
sometimes  in  great  swarms  attack  the  plants  and  do  great  damage  by  eating 
large  areas  out  of  the  leaves  or  even  by  completely  defoliating  the  plants.  Injury, 
however,  is  seldom  general  in  any  district,  as  usually  it  is  only  a  field  here  and 
there  which  is  attacked.  Sometimes,  too,  the  beetles  feed  only  for  a  short  time 
in  one  field  and  then  fly  away  to  another. 

Life  History. — As  the  life  history  is  too  complex  to  give  here  in  detail  it 
will  suffice  to  say  that  the  beetles  are  present  from  June  or  July  on  into  September. 
The  eggs  are  laid  in  the  ground.  The  larvae  are  very  active  and  search  out  and 
devour  grasshopper  eggs  though  they  doubtless  feed  also  on  other  things.  The 
winter  is  passed  in  the  soil  in  the  nearly  mature  larval  stage.  Pupation  takes 
place  in  spring  and  adults  appear  in  June  or  July.  Thus  there  is  ony  one 
generation  a  year. 

Control. — Experiments  in  Louisiana  in  1925  on  dusting  the  beetles  on  Soy 
beans  showed  that  sodium  fluosilicate  either  alone  or  mixed  with  equal  parts 
of  hydrated  lime  npt  only  caused  the  beetles  to  cease  feeding  almost  at  once  but 


Fig.  44. — Blister  beetles,  enlarged,  the  line 
to  the  right  shows  natural  size. 

also  killed  almost  100  per  cent,  of  them.  Though  these  experiments  were 
carried  out  on  a  different  species  of  blister  beetle  there  is  very  little  doubt  that 
our  species  would  be  just  as  susceptible  to  this  poison.  (For  further  information 
on  sodium  fluosilicate  see  page  3). 

Spraying  infested  plants  with  two  pounds  arsenate  of  lead  or  one-and-a-half 
pounds  arsenate  of  lime  or  one  pound  Paris  green  to  40  gallons  of  water  or  of 
Bordeaux  mixture  drives  the  beetles  away  but  it  is  doubtful  if  it  kills  them. 
Dusting  may  be  substituted  for  spraying.  In  that  case  dilute  each  pound  of 
the  arsenate  of  lead  with  about  five  pounds  hydrated  lime,  of  the  arsenate  of 
lime  with  about  seven  pounds  and  of  the  Paris  green  with  about  ten  pounds. 

Tomato  Worm 
Phlegethontius  quinquemaculata  Haworth 

The  tomato  worm  is  the  large  green  worm  with  a  horn  at  the  posterior 
end  which  is  often  found  eating  the  leaves  of  tomatoes  and  of  tobacco.  These 
worms  when  full-grown  are  sometimes  four  inches  long  and  about  half  an  inch 
in  thickness.  Along  each  side  of  the  body  there  is  a  row  of  large  V-shaped 
white  markings  which  distinguish  this  species  from  others  looking  much  like  it. 
The  worms  are  nearly  the  same  colour  as  the  leaves  and  so  are  often  difficult 
to  see.  As  a  rule  they  are  not  very  abundant  but  some  years  there  are  sufficient 
of  them  to  defoliate  many  plants. 
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The  adults  are  large  hawk-moths  which  fly  around  in  the  evening  and  at 
night,  insert  their  long,  slender,  sucking  tube  into  the  flowers  of  tobacco,  thorn- 
apple  or  other  plants  with  long,  tubular,  bell-shaped  flowers  and  suck  the  nectar 
out  of  them.  The  wing  expanse  of  the  moth  is  from  four  to  five  inches.  The 
upper  wings  are  grey  marked  with  irregular  black  lines.  The  hind  wings  are 
whitish  grey  with  a  broad  margin  of  grey  and  with  heavy  wavy  black  bands 
across  them.  The  body  is  grey,  spindle-shaped,  stout  and  one-and-a-half  to 
two  inches  long.  On  each  side  there  is  a  row  of  five  large  yellow  spots  margined 
with  black. 

Life  History. — The  moths  appear  in  June  and  lay  their  yellowish  green  eggs 
singly  on  the  leaves,  usually  on  the  under  side.  The  eggs  hatch  in  about  a 
week  and  the  larvae  become  full  grown  inside  of  a  month.  They  then  enter 
the  ground,  make  an  earthen  cell  and  pupate.     The  pupa  is  dark  brown,  about 


Fig.  45. — Tomato  worm— adult,  larva  and  pupa.     (After  Howard,  U.S.D.A.) 


two  inches  long  and  half  an  inch  thick  and  has  a  conspicuous  handle-like  structure 
at  one  end,  which  in  the  moth  becomes  the  proboscis  or  sucking  tube.  The  win- 
ter is  passed  in  the  pupal  stage.  Normally  there  is  only  one  generation  a  year 
but  sometimes  in  a  warm  season  in  the  south-western  part  of  the  province 
there  may  be  a  partial  second  generation. 

Control. — The  usual  method  of  control  is  to  pick  off  the  larvae  by  hand  and 
kill  them.  If,  however,  they  are  seen  to  be  too  numerous  for  this  they  should 
be  sprayed  at  once  with  two  or  three  pounds  of  arsenate  of  lead  or  one-and-a-half 
pounds  calcium  arsenate  or  one  pound  Paris  green  to  40  gallons  of  water. 

Dusting  may  be  substituted  for  spraying,  the  arsenate  of  lead  being  diluted 
with  two  or  three  times  its  own  weight  of  hydrated  lime,  the  arsenate  of  lime 
with  three  or  four  times  its  weight  and  the  Paris  green  with  five  or  six  times. 
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RHUBARB   INSECTS 

The  Rhubarb  Curculio 
Lixus  concavus  Say. 

The  rhubarb  curculio  is  a  large  slaty-black  beetle  with  a  long  snout,  is 
about  two-thirds  of  an  inch  in  length  and  can  readily  be  recognized  by  its  large 
size,  long  snout  and  the  yellow  powder  which  in  nature  covers  its  body. 

The  larva  is  white,  stout  and  about  three-quarters  of  an  inch  long  when  full 
grown.     It  is  legless  and  has  a  brown  head. 

Food  Plants. — In  addition  to  rhubarb  the  beetle  attacks  curled  dock  and 
in  some  places  also  thistles  and  sunflowers  but  the  writer  has  found  it  in  this 
province  only  on  rhubarb  and  dock. 


Fig.  46, — Rhubarb  curculio — (a)  adult; 
(b)  egg  in  curled  dock,  the  surface 
being    removed    to    reveal    it;     (c) 
feeding    and    egg-laying    injury 
curled  dock;    all  natural  size. 
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Injury. — The  injury  to  rhubarb  is  caused  by  the  beetles  alone;  for  the  larvae 
in  these  plants  die  very  soon  after  hatching  from  the  eggs,  probably  because  of 
the  great  amount  of  acid  present.  The  beetles  during  June  and  early  July 
eat  oval  or  round  holes  about  one-eighth  of  an  inch  deep  in  the  stems  and  leaf 
ribs.  This  is  done  for  feeding  and  egg-laying  purposes.  Gum  usually  exudes 
from  these  holes  and  in  most  cases  the  afTected  area  dries  out  and  turns  brown, 
though  occasionally  rot  may  set  in.  Often  there  are  a  dozen  or  more  injured 
places  on  a  single  stem.  The  resulting  scars  make  the  stems  unsightly  and 
unsaleable.  Fortunately  the  marketing  season  is  nearly  over  before  the  beetles 
begin  to  attack  the  plants.  Severely  infested  plants  frequently  are  so  weakened 
that  they  break  off  with  heavy  winds.  Injury  in  commercial  plantations  is 
usually  rare  but  is  not  uncommon  on  rhubarb  plots  on  farms  or  in  gardens  in 
villages  and  towns  wherever  docks  are  growing  in  the  vicinity  of  the  rhubarb. 
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Life  History. — The  beetles  begin  to  appear  and  attack  the  rhubarb  and  docks 
about  the  beginning  of  June.  In  a  short  time  ^gg  laying  commences  and  con- 
tinues for  a  little  over  a  month.  The  larvae  from  the  eggs  laid  in  rhubarb,  as 
mentioned  above,  die  before  they  do  any  damage  but  from  the  eggs  in  docks 
they  live  and  soon  bore  down  through  the  stem  to  the  ground.  Here  they 
continue  to  feed  until  full  grown,  then  change  into  pupae  and  about  September 
the  new  beetles  begin  to  emerge.  These,  after  feeding  a  short  time,  go  into 
winter  quarters,  apparently  under  rubbish  or  leaves  in  the  vicinity. 

Control. — As  the  insect  breeds  entirely,  or  almost  entirely,  in  docks  the 
simplest  method  of  combating  it  is  to  prevent  docks  from  growing  in  the  neigh- 
bourhood of  rhubarb.  If  the  beetles  are  present  and  attacking  rhubarb  it  is 
a  good  plan  to  leave  the  docks  until  all  eggs  are  laid,  which  will  be  about  July 
15th  and  then  cut  the  plants  with  a  spade  or  weed  spudder  several  inches  below 
the  ground  so  as  to  be  below  where  the  larvae  are  situated.  Then  gather  the 
docks  and  burn  them  as  soon  as  they  are  dry. 
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Cucumber  insects 41  Squash  insects 44 

Egg  plant  insects 53  Tomato  insects 60 

Lettuce  insects 14  Turnip  insects 33,  36 

Mangold  insects 22  Vegetable  marrow  insects 41 
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Cutworms 6  Tarnished  Plant  Bug 15 

Grasshoppers 8  White  Grubs 10 

Slugs 14  Wireworms 12 
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FARM  BARNS  | 

The  changing  ideak  in  Qntariois  agriculture  have  worked  an  evolution  in 

farm  buildings.     The  old  type  barn  of  grand-dad's  day,  traditional  in  plan  and  ' 

construction,  served  its  purpose  well.     But  the  crystallization  of  modern  farm  i 

ideas,  as  evidenced  in  new  farm  organization,  new  crops,  improved  stock,  mach-  i 

inery  and  world-w^ide  markets  for  staple  products,  has  brought  with  it  a  t3^pe  i 

of  building  designed  to  be  directly  adapted  to  the  use  for  w^hich  it  is  constructed,  i 

Ontario  farms  are  as  well  equipped  with  buildings  as  are  the  farms  of  any  '■ 

other  province;  however,  true  as  this  is,  we  still  have  some  old  barns  and  judging  i 

from  the  enquiry  asking  information  on  the  structure  of  farm  buildings,  many  , 

farm  people  are  interested  both  on  the  old  and  new  farm  lands  of  the  pro^  ince.  i 

i 

Planning  j 

In  planning  any  farm  building  consideration  must  be  given  to  the  three  j 

main  objects;  (1)  to  evolve  a  plan  that  will  result  in  a  building  that  will  give  the  ; 

service  for  which  the  structure  is  desired;  (2)  to  provide  for  economy  in  labour,  \ 

time  and  effort  in  getting  the  farm  work  done;  (3)  to  provide  conditions  of  com-  ' 

fort  and  well  being  for  the  animals  housed  therein  or  the  people  doing  the  work.  ' 

Farmers  generally  are  getting  away  from  the  old  tendency,  to  put  up  numerous  i 

small  buildings  far  apart.     The  waste  of  time  and  labour  doing  the  work  in  ! 

scattered  buildings,   as  compared  with  the  efficiency  of    the  centralized  plan,  ! 

would  figure  out  at  "y^^irs  of  time"  during  the  life  of  the  farmer  or  the  period  j 

of  usefulness  for  well-constructed  buildings.      However  high  costs  of  building  j 

and  slim  bank  balances  have  to  be  considered  and  some  well-informed,  practical  ; 

business  farmers  doubt  the  w^isdom  of  large  expenditures  to  shelter  products  of  j 

low^  value,  as  hay  and  straw\     These  men  maintain  that  cheaper  structures  for  j 

storage  of  winter  feed  are  desirable  from  a  business  standpoint  and  for  that  j 

reason  make  full  use  of  machinery  for  the  reduction  of  coarse  feeds  to  a  dimension  j 

that  w^ill  permit  the  storage  of  a  lot  of  material  in  a  small  space.     The  straw  I 

cutter,  hay  press,  and  silage  cutter  are  machines  that  aid  to  this  end.     Inex-  j 

pensive  hay  and  straw  sheds,  that  are  simply  well  constructed  shells  on  a  good  j 

foundation  will  protect  these  feeds  quite  as  well  as  the  big  expensive  truss  frame  j 

barn  costing  as  much  in  some  instances  as  the  farm  lands.     With  little  likelihood  i 

of  building  material  becoming  lower  in  price,  the  tendency  should  be  towards  j 

buildings  of  moderate  size,  planned  for  a  special  purpose  and  full  efficiency  in  i 
giving  satisfactory  shelter  at  the  lowest  possible  cost. 

Plan  Your  Barn 

Develop  on  paper  a  sketch  that  will  give  you  a  mental  picture  of  what  you 
want,  keeping  in  mind  that  a  conveniently  arranged  barn  will  save  you  both 
time  and  money,  every  day  in  the  year,  during  your  farming  life-time.  You  know 
how  many  tons  of  hay,  how  many  bushels  of  grain,  your  farm  can  produce  and 
for  which  shelter  must  be  provided.  You  know  how  many  horses  and  how  many 
cattle  you  want  to  keep,  and  for  what  purpose,  beef  or  dairy.  No  one  else  knows 
these  things  as  well  as  you  do.  So  your  farm  with  its  peculiarities  and  you  with 
your  desires  and  inclinations  as  to  the  type  of  farming  to  be  followed,  will  deter- 
mine the  type  of  structure,  its  size  and  interior  arrangement.  Don't  experi- 
ment with  carpenters  and  building  material,  it  costs  too  much.  Changes  are 
difficult  to  make  and  very  expensive.  Make  your  changes  on  the  paper  plan, 
before  the  builder  starts  to  work,  not  after.  Paper  is  cheap  and  the  winter 
evenings  are  long,  so  get  the  plan  right. 
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Fig.  2. 


Locating  the  Barn 


There  are  a  number  of  factors  to  consider,  the  location  of  the  dwelling  house 
or  houses  in  which  the  farm  men  live,  the  slope  of  the  ground,  the  water  suppK- 
and  the  prevailing  winds.     The  barn  should  be  at  least  200  feet  from  the  dwelling 


and  on  lower  ground,  that  drainage  may  not  be  towards  the  house.  Prevailing 
winds  carry  odours  from  the  stable  and  yard.  The  water  supply  may  also  be 
contaminated  from  the  yard  drainage  and  should  be  considered  before  the 
final  location  is  decided.     A  gentle  slope  to  give  drainage  away  from  the  barn 
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is  desired  and  if  not  naturally  supplied,  drainage  must  be  pro\ided  by  tile,  ditch 
or  dyke  in  order  that  the  yard  may  be  kept  reasonably  dry,  Barns  located  on 
or  near  the  highway'  ha\"e  an  advantage  if  much  road  hauling  is  to  be  done  in 
connection  with  the  farm  business. 


Position  in  Relation  to  the  Sun 


North  and  south  barns  are  more  favourably  placed  in  so  far  as  the  important  J 
factor  of  sunlight  is  concerned,  than  those  set  east  and  west.  The  barn  set  with  i 
its  end  toward  the  east  can  at  best  get  direct  sunlight  on  two  ends  and  one  side  '> 
during  the  day.  While  the  barn  set  north  and  south  gets  direct  light  on  two  ■, 
sides  and  one  end.  Direct  sunlight  is  important,  in  that  the  sun's  rays  destroy  ; 
disease-producing  organisms,  and  aid  materially  in  the  animal  mineral  meta-  i 
bolism.  With  the  barn  placed  right  in  relation  to  the  sun,  a  window  that  will ' 
permit  the  passage  of  all  the  sun's  rays  should  only  be  considered.  Sunlight  is  '' 
the  cheapest  of  disinfectants,  so  let  it  in  through  windows  that  have  the  longer  ! 
dimensions  up  and  down.  Six  lights,  eight  by  twehe  to  a  sash,  gives  four  square  I 
feet  of  glass  surface  per  cow%  which  is  about  the  minimum  for  an  animal  and 
maximum  for  a  strong  structure.  A  window  sash  containing  six  eight  by  twelve 
lights  will  fit  between  wall  studding  placed  two  feet  apart.  Keep  this  in  mind  i 
when  making  your  plan. 


Interior  Arrangement  of  the  Stable 

For  cattle,  double  rows  of  stalls  running  the  long  way  gives  greatest  efficiency 
in  the  utilization  of  space  and  labour.  There  is  considerable  loss  of  both  space 
and  labour  where  several  rows  of  stalls  extend  across  the  stable.  Too  much 
walking  and  carrying  to  do  the  work,  too  many  doors  and  too  much  space  at 
the  ends  of  the  stall  rows.  So  make  your  plan,  double  stall  rows  running  the 
long  way  of  the  stable. 
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Shall  We  Face  the  Cattle  In  or  Out?  | 

I 

Both  arrangements  have  their  advantages  and  disadvantages,  as  follows: —  i 
Cattle  facing  in — advantages.  i 

1.  Easier  to  feed  and  the  labour  of  feeding  is  a  big  part  in  cattle  maintenance  \ 
cost.  I 

2.  Tail  end  of  cow  toward   the  light,  which  aids  in   keeping  cattle  clean,  ! 
better  light  for  the  milkers,  direct  rays  of  the  sun  strike  the  gutter.  I 

3.  Ventilation  easier.  j 

j 

Cattle  facing  in — disadvantages:  ! 

1.  More  labour  to  clean  out,  where  there  are  two  gutters  widely  separated,  | 
more  trackage  for  the  litter  carrier.  i 

Cattle  facing  out — advantages:  j 

1 .  Easier  to  keep  the  walls  clean  as  all  manure  is  to  the  centre  of  the  stable  ! 
away  from  the  walls.  ' 

2.  Gives  better  appearance  as  the  cattle  can  be  viewed  together.  ! 

3.  Saving  in  doors,  as  one  end  door  serves  to  clean  the  stable  and  let  the  ; 
cattle  in  or  out.  i 

4.  Sunlight  on  the  mangers,  more  important  than  on  the  gutters.  i 

5.  Easier  to  remove  manure  with  wide  central  drive,  as  the  manure  spreader  j 
can  be  loaded  at  once.  | 

i. 
Cattle  facing  out — disadvantages:  j 

1.  Light  on  the  head  end  of  animal  not  so  important.  j 

2.  Feed  has  to  be  moved  farther  in  feeding.  | 

3.  If  cattle  get  loose,  may  injure  all,  whereas  if  facing  in,  will  be  confined  i 

to  one  side.  ! 

j 

The  advantages  either  way  are  about  equal  and  as  the  same  thirty-six  feet  i 
of  width  accommodates  both  systems  it  matters  little  in  the  last  analysis  which  | 
way  the  cattle  face,  the  advantages  of  one  balance  those  of  the  other.  ; 

Floors  ! 

A  good  floor  is  very  important.  It  should  be  sound,  of  proper  grade,  hard, 
smooth  enough  to  be  easily  cleaned  and  dry  enough  to  be  warm.  Concrete  is| 
the  best  floor.  The  tie-stall  floor  space  should  be  overlaid  with  planking,  thati 
has  been  creosoted,  sized  to  fit  tightly  at  the  edges  and  flat  on  the  concrete.! 
Box  stalls,  calf  pens,  feed  alleys,  passages  and  walks  should  be  finished  just  rough; 
enough  to  prevent  slipping.  Frosted  concrete  and  frosted  hoofs  are  a  bad; 
combination,  so  walks  where  cattle  tread  going  in  and  out  of  the  stable  should! 
be  deeply  marked  to  give  footing.  All  floor  grades  should  be  correct  and  asi 
firm  as  such  can  be  made  before  the  concrete  layer  is  put  down.  Floors  should! 
not  be  less  than  four  inches  thick  at  any  point,  while  gutter  edges  and  walks 
where  the  weight  of  crowding  cattle  may  be  great  at  times,  should  be  six  inches, 
thick.  The  green  concrete  should  be  well  tamped  with  a  heavy  iron  tamper 
before  the  surface  goes  on.  This  will  offset  settling  and  cracks.  It  pays  to  get: 
the  underneath  solid  before  the  concrete  is  put  down  as  a  cracked,  sagged  floor, 
can  only  be  made  satisfactory  by  doing  all  the  work  over  again.     So  do  it  well.' 
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Stalls 

A  big  cow  needs  a  big  stall.  Big  stalls  are  very  unsatisfactory  for  small 
animals,  in  that  it  is  difficult  to  keep  them  clean  while  in  such.  The  nearer  the 
stall  fits  the  animal  the  easier  it  will  be  to  keep  it  clean.  So  plan  the  stall  well ; 
it  may  be  in  use  fifty  years. 


Space  per  Animal — Sizes  for  Small  and  Large  Cattle — Space  per  Animal 


Length  from 
manger  to  gutter 

Width  of  stall 

Breeds 

For  large  cattle 

5'  2"  to  5'  8" 

3'  6"  to  4' 

Holstein. 
Shorthorn. 

For  medium  cattle 

4'  6"  to  5'  1" 

3'  6"  to  3'  10" 

Ayrshire. 
Gurnsey. 

For  small  cattle 

4'  4"  to  4'  8" 

V  Z"  to  V  6" 

Jersey. 

Young  cattle 

3'  8"  to  4'  2" 

3'       to  3'  1" 

Any  breed  according 
to  age. 

Mangers 

The  manger  is  the  dinner  plate  and  it  is  here  that  what  you  give  the  animal 
either  makes  or  breaks  you.  A  manger  that  permits  waste  over  a  series  of 
years  may  cost  you  more  than  the  stable.  So  plan  it  right.  See  that  it  is  big 
enough,  easy  to  clean,  easy  to  get  the  feed  into  and  easy  for  the  animal  to  feed 
out  of. 

The  Barn  Frame 

There  is  a  wide  gap  between  the  old  type  of  timber  frame  barn,  that  had 
crossbeams  every  twelve  or  fourteen  feet,  and  the  modern  truss  or  braced  rafter 
structures.  Old  frames,  if  sound,  can  even  now  in  this  modern  day  give  good 
service.  But  to  build  a  new  all-timber  frame  to-day  one  needs  to  possess  a 
woodlot  or  be  quite  close  to  a  supply  of  good  soft-wood  timber.  The  chief 
objections  to  a  timber  frame  may  be  stated  as  follows:  Requires  twenty  per  cent, 
more  wood  than  does  a  truss  frame;  requires  more  help  to  raise  a  timber  frame 
and  the  crossbeams  may  be  in  the  way.  The  twenty  per  cent,  saving  in  lumber 
is  an  item  that  cannot  be  ignored  in  most  sections  where  all  has  to  be  purchased. 


The  Plank  Truss  or  Shawver  Frame 

This  frame  is  well  braced  and  very  strong.  The  truss  is  rigid  and  can  be  i 
raised  to  position  in  good  shape  with  the  aid  of  a  gin  pole.  The  purline  brace  ! 
takes  some  wall  space  but  this  does  not  interfere  with  the  settling  of  the  hay  or 
sheaves.  For  barns  over  36  feet  wide,  this  type  of  frame  is  advised.  Its  limit- 
ation in  height  is  the  length  of  planking  available.  At  present  it  is  not  an  easy 
matter  to  get  plank  over  30  feet  long  and  quite  a  number  of  this  length  are 
needed  if  the  space  between  the  ridge  and  floor  exceeds  30  feet.  The  difficulty 
in  getting  long  planking  may  limit  the  width  of  many  prospective  barns  to  36 


feet  or  less.  A  barn  only  36  feet  wide  can  be  built  with  planking  not  over  16 
feet  long  if  the  braced-rafter  type  of  structure  is  acceptable.  It  is  amply  strong 
for  this  width.  The  plank  truss  type  of  structure  calls  for  the  building  of  the 
basement  or  stable  section  to  the  completion  of  the  floor  for  the  superstructure, 
in  order  that  the  trusses  may  be  made  and  raised  into  position  where  built.  As 
the  truss  is  built  up  it  goes  into  position;  they  are  set  12  to  16  feet  apart  and  tied 
firmly  with  girts  placed  four  feet  apart.  When  all  the  trusses  are  up,  the  plates 
are  raised  and  spiked  into  position.     Then  the  purlines  of  double  1"  x  10'',  with 
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Fig.  5. 


blocking  between,  are  raised  with  block  and  tackle  and  placed  to  support  the 
rafters.  The  siding  should  next  go  on,  being  nailed  directly  to  the  girts,  up 
and  down.  The  rafters  are  then  placed  and  spiked,  the  lower  to  plate  and 
purline,  and  the  upper  to  purline  and  ridge.  See  figure  1  for  truss  construction 
for  barn  2)(i  feet  wide  or  over. 

The  Braced  Rafter  Frame 

The  trusses  are  lighter  and  easy  to  raise  into  position.  It  is  amply  strong 
for  small  or  medium-sized  barns,  up  to  36  feet  in  width,  and  not  having  a  wall 
more  than  18  feet  high.  In  barns  of  this  type  of  structure,  the  walls  are  framed 
of  1"  X  6''  studding  set  W  apart  and  cut  to  reach  from  sill  to  plate.  Each  stud 
is  notched  at  a  height  to  give  an  eight-foot  six-inch  space  clear  of  the  stable  floor. 
This  notch  receives  the  1"  x  6"  ribbon  on  which  the  upper  floor  joists  rest  at  the 
wall  ends.  The  ribbon  is  spiked  to  the  stud  and  the  joist  is  also  spiked  to  the 
stud.  See  drawing  6  for  this  structure.  The  siding  is  nailed  directly  to  the 
studding,  binding  the  structure  firmly  together.  All  siding  is  nailed  in  place 
and  the  upper  floor  laid  on  the  joists  before  the  rafters  are  made.     This  gives  a 
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level  place  on  which  to  cut  and  shape  the  braced  rafter.  As  the  rafters  are  made 
they  are  elevated  by  aid  of  the  jin  pole,  block  and  tackle,  or  push  poles  if  enough 
men  are  handy  by.  Rafters  are  made  of  2"  x  6",  cut  and  shaped  as  shown  in 
figure  6.     The  rafter  ties  are  preferably  made  of  1"  x  8".     The  wall  ties  the  same. 


11 

The  rafters  are  set  24"  apart  and  spiked  to  the  plate.  The  end  frame  next  goes 
in  and  then  the  roof  sheathing.  The  ends  should  be  sheathed  up  before  the  roof 
is  covered.  The  greater  portion  of  the  braced  rafter  type  of  frame  is  made  of 
2"  X  6''  in  12,  16,  and  18-foot  lengths.  The  floor  joists  are  2"  x  10"  in  12  and 
24-foot  lengths. 
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Alleys  in  the  Stable 

In  a  stable  36  feet  wide  there  is  room  to  allow  good  width  for  both  litter  and 
feed  alleys.  Big  cows  will  require  more  stall  length,  a  larger  gutter  and  manger, 
which  may  crowd  the  space  allotted  to  alleys.  Small  cattle  as  Jerseys  can  and 
are  better  housed  in  a  stable  built  to  suit  their  size.  It  may  be  less  than  36  feet 
wide  for  the  two  rows  of  stalls.  With  cattle  "facing  in,"  the  feed  alley  may  be 
six  feet  wide  and  the  litter  alley  as  wide  as  five  feet,  leaving  20  feet  for  walls, 
stalls,  gutters  and  mangers.  With  cattle  "facing  out,"  the  two  feed  alleys  may 
each  be  four  feet  wide  and  the  litter  alley  eight  feet  wide,  leaving  twenty  feet  for 
the  other  factors  that  complete  the  stable  width.  In  northern  sections,  where 
long  periods  of  zero  weather  may  be  experienced,  a  stable  as  narrow  as  thirty- two 
feet,  to  accommodate  two  rows  of  cattle,  would  be  best.  In  such  a  narrow 
stable  the  space  allotment  could  be:  Stalls,  5'  4";  mangers,  21";  gutters,  16"; 
feed  alley,  V  10";  litter  alley,  6';  wall,  9".  The  intense  winter  cold  is  a  factor 
that  may  be  neglected  in  planning  stables  for  the  north  country,  as  ventilation 
largely  depends  on  the  heat  generated  by  the  animals  that  occupy  the  stable. 
Excess  humidity  must  be  eliminated  from  the  stable  or  it  will  congeal  on  the 
walls  and  floors.  Excess  moisture  is  very  injurious  to  the  well-being  of  stabled 
cattle,  sheep,  swine  or  horses. 
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The  time  to  arrange  the  ventilation  in  the  new  stable  is  when  the  plan  is 
being  drawn.  Correct  ventilation  does  not  just  happen.  The  barn  and  its 
ventilating  system  must  be  built  according  to  a  simple  principle  of  applied 
physics.  Doorways,  holes  in  the  wall,  windows  and  carelessness  will  not  keep 
the  stable  air  in  the  best  condition  for  livestock.  The  successful  ventilating 
system  will  remove  excess  moisture,  poison  gases,  odours,  and  at  the  same  time 
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keep  the  air  in  reasonably  good  condition  for  both  the  animals  and  those  working 
with  them.  During  the  cold  winter  period,  the  cow's  body  can  heat  about  600 
cubic  feet  of  well-insulated  stable  space;  smaller  animals,  proportionally  less. 
It  is  the  body  heat  passed  off  by  the  animal  that  should  keep  her  body  comfort- 
able and  supply  the  necessary  circulation  to  give  her  fresh  air  to  breathe.  If 
the  space  is  too  large,  the  animal  cannot  generate  enough  heat  to  warm  the  air 
sufficiently  to  cause  it  to  move  up  the  ventilator  shaft  with  its  load  of  moisture. 
Under  such  structural  conditions  we  get  a  cold,  moist,  gas-saturated  and  foul- 
smelling  air,  with  more  or  less  ice  on  the  walls,  windows  and  floors.  Stables 
that  have  been  built  with  too  much  air  space  per  animal  can  be  ventilated  in 
one  way  during  the  excessive  cold  periods,  and  that  way  is  to  put  in  artificial 
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heat  to  help  the  animals  keep  the  temperature  up  to  a  point  that  will  bring 
about  the  working  of  the  ventilating  system.  Plan  the  stable  to  give  each 
animal  sufficient  space  for  comfort  (not  over  600  cubic  feet  for  mature  cattle 
and  750  cubic  feet  for  a  horse;  smaller  animals  in  proportion).  More  space  is  a 
disadvantage  during  the  winter  period  when  stock  are  using  the  stable  most. 

Good  Structure  Necessary  for  Eificient  Ventilation 

Poorly  fitted  doors  and  windows,  cracks  in  the  walls,  stone  or  concrete 
without  insulation  are  factors  that  defeat  the  efficient  working  of  any  ventilating 
system.  Heat  is  the  force  that  works  the  system,  so  if  heat  is  lost  through 
poor  doors,  windows  or  walls  there  may  not  be  enough  heat  left  in  the  stable  to 
force  the  moisture-laden,  foul  air  up  and  out  the  flue.  Windows,  doors  and 
cracks  will,  of  course,  let  in  fresh  air,  but  such  a  method  requires  too  much 
attention  to  be  a  profitable  way  of  ventilating;  the  air  may  be  very  fresh  at 
times  or  very  foul  too  frequently. 

Wood  Walls  the  Best 

A  concrete  foundation  stub  wall  that  rises  eighteen  inches  above  the  stable 
floor  is  a  good  type  of  foundation  on  which  to  build  a  wood  wall  that  can  be 
easily  fitted  with  inlets  for  air.  The  wood  wall  does  not  waste  heat.  It  is  warm, 
easily  insulated  and  not  difficult  to  construct.  Stone  and  concrete  basement 
walls  should  be  insulated  with  a  wood  covering.  Double  sash  for  all  windows 
and  double  doors  are  heat-savers  and  therefore  add  to  the  efficient  working  of 
the  ventilating  system  in  cold  sections. 

During  the  summer  when  the  temperature  outdoors  is  about  the  same  as 
the  stable  temperature,  the  ventilating  system  will  not  work,  hence  doors  and 
windows  must  be  opened  or  a  forced  draft  created  if  the  stable  is  to  be  used 
during  the  warm  period. 

Fresh-Air  Intakes 

If  a  reasonable  standard  of  air  purity  is  to  be  maintained  in  the  stable, 
provision  to  admit  3,500  cubic  feet  of  air  per  hour  for  each  cow  must  be  arranged. 
This  can  best  be  done  by  providing  fresh-air  intakes  along  the  stable  wall. 
These  intakes  may  be  as  close  as  eight  feet  or  as  far  apart  as  fifteen  feet,  according 
to  the  width  of  the  stable,  location,  height  of  ceiling,  and  etc.  It  is  best  to  bring 
the  air  in  at  the  ceiling,  thereby  preventing  draft  on  the  animal  and  causing 
the  cold  air  to  mix  with  the  warm  before  it  reaches  the  animal's  nostrils.  In 
wooden-walled  buildings  as  described  in  the  preceding  paragraph,  the  inlets  are 
constructed  between  the  studs,  the  inner  or  discharge  opening  being  at  the  same 
height  as  the  ceiling  and  the  outside  or  intake  opening  not  less  than  four  feet 
lower.  Inlet  flues  should  be  made  of  tongued  and  grooved  lumber  and  fitted 
tight.  An  air  space  should  be  left  between  the  flue  and  the  inside  sheeting  of 
the  stable  wall.  In  stone  or  cement  walls,  flues  made  of  galvanized  metal  or 
tile  can  be  built  in  when  the  wall  is  being  constructed. 

Outlets  for  Foul  Air 

The  outlets  for  foul  air  should  be  in  the  ceiling,  preferably  behind  the 
animals.  With  cattle  facing  out,  the  outlets  would  be  near  the  centre  of  the 
building,  while  with  the  facing-in  arrangement,  the  outlets  would  be  at  the 
sides.     The  outlet  must  be  well  constructed  of  double  lumber,  tongued  and 
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grooved,  with  heavy  paper  between,  practically  air-tight  in  so  far  as  any  leakage 
through  the  sides  is  concerned.  Poorly  constructed  outlets  are  no  better  than 
a  hole  in  the  ceiling.  The  outlet  should  have  a  smooth  inside  surface,  should  be 
free  from  sharp  bends  and  connect  up  the  ceiling  and  ventilator  cupola  tightly 
to  prevent  any  interference  with  the  air  that  it  is  designed  to  carry  from  the 
stable. 

Size  of  Inlets  and  Outlets 

For  Ontario  conditions,  where  a  system  that  is  part  King  and  part  Ruther- 
ford proves  most  satisfactory,  the  outlet  opening  and  the  inlet  opening  should 
be  figured  on  the  basis  of  25  square  inches  per  cow  and  30  square  inches  per 
horse.  Other  animals  in  proportion.  On  this  basis  a  stable  sheltering  30  cows 
would  require  a  total  of  900  square  inches  of  inlets  and  an  equal  amount  for 
outlets.  A  thirty-cow  stable  would  have  twelve  inlets  (six  on  each  side),  each 
4"  X  20".  This  size  will  fit  between  the  studding  set  two  feet  apart.  Two 
outlets,  each  having  an  area  25"  x  18",  for  a  stable  where  the  animals  face  out, 
or  four  outlets,  each  having  an  area  of  14"  x  18",  would  remove  the  foul  air 
from  a  stable  of  this  size  (thirty-cow).  The  outlet  exit  should  be  placed  flush 
with  the  ceiling  and  equipped  with  a  control  damper  for  use  in  very  cold  or  windy 
weather.  The  cupola  into  which  the  flue  is  to  discharge  its  load  of  foul  air  is  a 
very  important  unit  in  the  ventilation  of  a  stable.  It  should  be  large  enough 
that  no  resistance  will  be  placed  on  the  up-flowing  air  from  the  stable.  It  should 
be  high  enough  that  the  influence  of  wind  may  be  utilized.  It  should  be  open 
enough  to  offer  no  barrier  to  the  wind,  which,  if  permitted  to  blow  freely  through 
the  cupola,  will  aid  by  creating  a  suction  that  will  move  the  heavier  air  from 
the  stable  that  we  are  trying  to  ventilate.  The  figures  given  for  size  of  inlet  and 
outlet  are  for  buildings  thirty  feet  at  the  ridge.  Buildings  over  thirty  feet  high 
can  have  correspondingly  smaller  inlets  and  outlets. 


Fig.  9 — "Sheringham  Valve" 
Window  hinged  at  bottom  and 
made  to  close  between  the  side 
pieces.  Top  of  sash  opens 
inward  to  admit  air. 


Makeshifts 

When  a  complete  ventilating  system  is  not  desired  because  of  cost,  aids  to 
ventilation  may  be  substituted. 

Such  will  give  some  service  in  supplying  fresh  air  to  the  animals  and  re- 
moving stable  odours  if  sufficient  attention  is  given  to  them.  The  "Sheringham 
Valve"  (see  figure  9)  makes  a  satisfactory  inlet.  It  is  arranged  by  hinging  the 
window  at  the  bottom  so  it  may  drop  inwards  at  the  top  and  rest  between 
triangular  sidepieces.     The  air  is  deflected  upward  at  the  point  of  entrance, 
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striking  the  ceiling  and  then  diffusing  through  the  stable  to  an  outlet  such  as 
described  in  the  preceding  paragraph.  This  window  inlet  takes  a  lot  of  atten- 
tion. The  practice  of  using  a  hay  chute  as  a  ventilator  is  not  very  satisfactory 
and  at  best  can  only  be  a  makeshift  as  too  much  air  is  drawn  from  one  centre 
during  periods  of  low  temperature.  The  use  of  muslin  in  place  of  glass  will 
admit  fresh  air  without  serious  draft  and  if  the  stable  is  equipped  with  foul-air 
outlets,  fairly  satisfactory  results  are  obtained,  providing  the  muslin  is  kept  in 
good  condition. 

Remodelling  the  Old  Barn 

The  inclination  to  "make  the  old  barn  do  for  a  while  yet"  is  noticeable  in 
many  districts.  This  is  quite  in  keeping  with  the  small  profits  on  farm  opera- 
tions and  the  high  cost  of  new  structures.  With  building  material  and  labour 
at  their  present  level,  a  modern  barn  costs  half  as  much  as  a  good  farm.     So  we 


Fig.  10 — A  lean-to  six  feet  wide  built 
on  side  of  old  barn,  to  make  the  neces- 
sary 36  feet  for  modern  stable  plan. 
Row  of  posts  set  10)^  feet  apart  in 
manger  line,  at  stall  divisions  supports 
the  superstructure. 


Fig.  11 — A  lean-to  built  on  side  of  old 
barn,  to  make  accommodation  for  young 
stock,  when  it  is  not  desired  to  lengthen 
the  barn,  which  in  this  case  was  wide 
enough  to  suit  a  modern  stable  lay-out. 


can  readily  understand  the  desirability  of  making  the  barns  that  were  put  up 
fifty  years  ago  continue  in  service. 

Many  of  the  old  structures  have  good  timber  frames.  The  roof  may  be  leaky 
but  the  sheathing  good;  the  foundation,  usually  the  weak  point  in  barns  built 
years  ago,  probably  gone.  It  is  surprising  what  labour  and  repair  material, 
intelligently  applied,  will  do  towards  making  over  one  of  these  old  structures, 
and  providing  a  barn  which,  while  not  modern  in  every  way,  will  give  a  high 
degree  of  efificiency.  An  old  barn,  built  32  to  36  feet  wide,  can  be  arranged  on 
the  same  plan  as  the  most  modern  barn.  But  the  common  fault  of  old  barns  is 
that  they  are  built  too  narrow  and  will  not  permit  the  use  of  the  two-row  stan- 
dardized form  of  stable  plan. 

Narrow  old  barns  can,  of  course,  be  widened  to  give  the  needed  four  or  eight 
feet  required,  by  building  a  lean-to  on  one  side  to  accommodate  in  part  one  row 
of  stalls,  and  this  is  done  frequently.  See  figure  10,  showing  how  a  barn  thirty 
feet  wide  was  made  to  suit  a  modern  plan.  See  figure  11,  old  barn  planned  to 
give  room  for  young  stock,  where  it  was  not  desired  to  lengthen  the  barn. 
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Widening  a  Narrow  Barn 

The  siding  on  one  side  wall  of  the  old  stable  is  removed  and  its  foundation 
reconstructed  to  suit.  Large  stone  pillars  or  blocks  of  cement  concrete  are  placed 
in  line  and  spaced  to  suit  the  posts,  that  are  set  every  lOj^  feet,  to  support  the 
superstructure.  A  stub  wall  is  then  built  parallel  to  the  old  wall  and  at  a  distance 
to  give  the  desired  width  of  stable.  On  this  new  stub  wall,  the  wall  of  the  lean-to 
is  built.  Studs  are  set  two  feet  apart,  double-boarded  on  the  outside  and  pre- 
ferably boarded  on  the  inside.  The  roof  is  given  just  sufficient  pitch  to  give 
good  run-off  (one  foot  in  six).  Windows  and  fresh-air  intakes  are  built  in  the 
same  as  for  all  modern  structures.  With  the  wall  up,  the  stable  grade  can  be 
arranged  and  the  cement  concrete  floor,  with  mangers  and  gutters,  laid  according 
to  a  modern  plan.  Some  attention  should  be  given  to  providing  abundant  light, 
sometimes  difficult  in  old  buildings,  but  is  of  sufficient  importance  to  warrant 
the  expenditure  of  both  time  and  money.  New  siding,  battens  and  shingles 
may  be  needed.  If  so,  put  them  on,  and  don't  forget  to  stain  or  paint,  that  the 
surface  may  be  saved.  Stain  is  the  best  for  barns.  Put  it  on  with  a  spray 
pump,  such  saves  time  and  labour. 


\ 
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Fig.  12 — Lay-out  for  barn  36'  x  64'.     16  cattle  stalls, 
4  horse  stalls  and  4  box  stalls. 


To  Lay  Out  the  Foundation  Lines  for  a  Small  Building 

1.  Determine  the  position  of  one  of  the  corners  (front).  Drive  in  a  stake, 
"A."  Drive  a  nail  into  the  top  of  this  stake  from  which  to  take  accurate 
measurements. 

2.  Measure  from  this  stake,  mark  and  drive  in  another  stake,  "B,"  where 
you  wish  the  other  front  corner  to  be.  Put  in  a  nail,  as  with  "A,"  at  the 
exact  distance  or  length  of  the  building  measured  from  the  nail  in  "A." 

3.  Drive  in  a  third  stake,  "C,"  at  6  feet  from  "A."  Put  in  the  nail  at  the 
exact  distance  from  the  nail  in  "A,"  and  in  line  with  nails  **A"  and  "C* 

4.  Measure  8  feet  directly  back  of  "A"  and  10  feet  from  "C"  to  get  a  point 
"D."  Drive  in  a  stake  and  then  a  nail  at  the  exact  distance.  This  will 
give  you  a  square  corner.  The  last  step  may  be  done  in  several  ways. 
(a)  Procure  two  long  tape  lines,  hook  the  rings  at  the  ends  of  the  tapes 
over  the  nails  in  "A"  and  "C,"  carry  them  back  and  where  they  cross, 
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with  8  feet  on  the  one  and  10  feet  on  the  other,  is  the  point,     (b)  Take 
two  sticks,  one  8  feet  and  the  other  10  feet  long,  and  use  them  to  measure 
with  instead  of  the  tapes. 
5.  On  a  line  passing  back  from  the  nail  "A"  through  the  nail  "D,"  locate 
the  back  corner  "E."     Drive  in  a  stake  and  a  nail. 


f{(M[]od  o5  5^117f7g  ooT  jbui7da'riof7  i{r^<i5. 


Fig.  13. 


W" 


Fig.  14. 


6.  Locate  the  other  back  corner  as  in  4  and  5,  or  measure  the  distance  from 
"E"  and  "B"  with  tapes.  Drive  in  a  stake  and  mark  on  the  stake  where 
the  nail  is  to  go.  Measure  from  this  mark  to  the  nail  in  "A."  Then 
measure  from  the  nail  "E"  to  the  nail  "B."     If  both  are  the  same  the 
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point  is  correct  and  you  may  drive  in  the  nail.     If  they  are  not  alike, 
move  the  point  until  they  are. 

7.  As  the  stakes  would  fall  in  when  you  excavate  and  it  is  necessary  to  have! 
exact  points  to  measure  from,  proceed  as  follows.     About  6  feet  from  the! 
corners  in  both  directions  away  from  the  foundation,  erect  a  sort  of  fence 
as  shown  in  figure  14.     These  are  called  batter  boards. 

8.  When  all  are  in  position,  stretch  four  cords  over  these  boards  and  exactly 
over  the  nail  heads  in  the  stakes.  Put  weights  on  the  ends  of  the  cords 
to  stretch  them  tightly. 

9.  Make  a  little  saw-cut  where  the  cords  rest  on  the  batter  boards  and  the! 
cords  may  be  replaced  any  time.  Stakes  may  now  be  removed.  Replace 
lines  from  time  to  time  to  check  measurements. 

Estimate  of  Materials  Required  in  Plank  Truss  Frame  Barn 

For  each  12  feet  of  length,  of  barn  36  feet  wide  and  with  18-foot  side  walls, 
the  following  lumber  is  required.  (If  you  are  building  a  barn  60  feet  long, 
multiply  the  quantities  by  5;   if  96  feet  long,  then  multiply  by  8.) 

Sills— Four  pieces,  2"x8"xl2'. 

Post,  Part  A— Four  pieces,  2"x8"x7'. 

Post,  Part  B— Four  pieces,  2"x8"xl8'. 

Post,  Part  C— Two  pieces,  2"x8"x8'. 

Basment  Studs — Eight  pieces,  2"x6"x7'. 

Basement  Studs — Four  pieces,  2"x6"x3'. 

Basement  Plate — Four  pieces,  2"x8"xl2'. 

Brace  D— Four  pieces,  2"x8"xl2'. 

Stud  E— Two  pieces,  2"x8"xlO'. 

Lower  Rafters— Twelve,  2"x6"xl6'. 

Upper  Rafters— Twelve,  2"x6"xl2'. 

Purlin  Braces  K — Four  pieces,  2"x6"x7'. 

Strut  G — Four  pieces,  2"x6"x4'. 

Brace  F — Two  pieces,  2"x6"xl2'. 

Collar  Ties — Six  pieces,  2"xlO"x6'. 

Ridge  Board— One  piece,  2"xlO"xl2'. 

Roof  Sheathing  Boards — Ninety-three  pieces  of  I"x6"xl2',  to  lay  1"  apart. 

Shingles — 7  squares  require  28  bundles. 

Mow  Floor — 518  feet  of  D.  and  M.  flooring. 

Basement  side  walls — 200  feet  of  l"x6"  D.  and  M.  flooring. 

Siding— Thirty-two  pieces,  I"xl0"xl8'. 

Battens — Thirty-two  pieces,  I"x3"xl8'. 

Joists — Fourteen  pieces,  2"xl0"xl2'. 

Joists— Six  pieces,  2"xl2"xl4'. 

Girders — Eight  pieces,  2"xl2"xl2'. 

Bridging — Thirty-six  pieces,  2"x4"x2'. 

Material  for  End  Framing  Same  Barn,  One  End  Only,  in  This  Estimate 

Sills— Four  pieces,  2"x8"xl0'. 
Plates— Four  pieces,  2"x8"xl8'. 
Studding  A— Two  pieces,  2"x8"x8'. 
Studding  B— Two  pieces,  2"x8"xl8'. 
Studding  C— Eight  pieces,  2"x8"xl8'. 
Brace  D — Two  pieces,  2"x6"x20'. 
Post  E— Four  pieces,  2"x8"xl8\ 
Post  E— Four  pieces,  2"x8"x7'. 
Post  E— Two  pieces,  2"x8"x7'  4". 
Purlin  Post— Two  pieces,  2"xlO"x26'. 
Ridge  Post— Two  pieces,  2"xl2"x28'. 
Lower  Rafter — Two  pieces,  2"x6"xl6'. 
Upper  Rafter — Two  pieces,  2"x6"xl2'. 
Collar  Tie— One  piece,  2"xlO"x6'. 
Brace  F — Two  pieces,  2"x4"xl2'. 
Strut  G— Two  pieces,  2"x4"x4'. 
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Lookout— Two  pieces,  2"x4"x4'. 

Tie  H— Two  pieces,  2"x8"x4'. 

Brace  I — Two  pieces,  2"x8"x5'. 

Nailing  Girts— 250  linear  feet  of  2"x6". 

Siding— 1,200  board  feet,  I"xl0"xl8'. 

Battens— 600  linear  feet  of  l"x3". 

Frieze  Board — 56  linear  feet  of  l"xl2". 

Corner  Trim — Four  pieces,  r'x4"xl8'. 

Door  Casing — Five  pieces,  I"x4"x8'. 

Basement  End  Wall  and  Doors — 325  board  feet  of  l"x6"  D.  and  M.  flooring . 


Material  FOR  End  Bent  of  Braced  Rafter  Type  Barn  Frame,  Thirty-SIx 

Feet  Wide 

Sills— Four  pieces  of  2"x8"xl0'. 

Plates— Four  pieces  of  2"xlO"xl8'. 

Studding  A — Sixteen  pieces  of  2"x6"xl8'. 

Studding  B— Five  pieces  of  2"x6"xl2'. 

Studding  C — Four  pieces  of  2"x6"x6'. 

Studding  D— Two  pieces  of  2"x6"x8'. 

Studding  E — Six  pieces  of  2"x6"xl8'. 

Miscellaneous  Studding — 2"x6".     66  running  feet. 

Brace  F — Two  pieces  of  2"x6"x20'. 

Brace  G— One  oiece  of  2"x6"x30'. 

Door  Lintel— Two  pieces,  2"x8"x8'. 

Door  Lintel — Four  pieces,  2"x6"x4'. 

Lower  Rafter — Two  pieces  of  2"x6"xl6'. 

Upper  Rafter— Two  pieces  of  2"x6"xl2'. 

Lookouts — Two  pieces  of  2"x4"x4'. 

Collar  Tie — One  piece  of  2"x6"x6'. 

Ridge  Board— One  piece  of  2"xl2"xl2'. 

End  Lookout  Support  H — Fourteen  pieces  of  2"x6"x4'. 

Ridge  Brace  I — Two  pieces  of  2"x6"x7'. 

Drop  Siding — 1,400  board  feet. 

Wall  in  Basement — 300  feet  matched  flooring. 

Frieze  Board— l"xl2",  72  running  feet. 

Corner  Trim — l"x4",  72  running  feet. 

Door  Casing — r'x4",  60  running  feet. 

Concrete  for  End  Wall — 216  cubic  feet. 

Wind  Brace— Two  pieces  of  2"xl0"xl4'. 

Wind  brace— Three  pieces  of  2"x8"xl2'. 

Material  for  a  Twelve-Foot  Section  of  Braced   Rafter  Type  Barn 

Frame,  Thirty-Six  Feet  Wide 

Sills— Four  pieces  of  2"x6"xl2'. 

Plates— Four  pieces  of  2"x6"xl2'. 

Lookouts — Twelve  pieces  of  2"x4"x4'. 

Studding — Fourteen  pieces  of  2"x6"xl8'. 

Braces  J — Twelve  pieces  of  2"x6"xl4'. 

Braces  K — Twenty-four  pieces  of  r'x8"xl2'. 

Braces  Ties — Forty-eight  pieces  of  r'x8"xlK'. 

Collar  Ties — Six  pieces  of  2"x6"x6'. 

Girders— Eight  pieces  of  2"xl2"xl2'. 

Joists — Eighteen  pieces  of  2"xl2"xl2'. 

Bridging — Thirty-six  pieces  of  2"x4"x2'.  ^ 

Drop  Siding — 540  board  feet. 

Shingles — 30  bundles. 

Mow  Floor — 518  board  feet  of  r'x6"  D  amd  M  flooring. 

Wall  Surface— 200  board  feet  of  l"x6"  D  and  M  flooring. 

Ceiling — 540  feet  of  five-eighths  by  four-inch  beaded  ceiling. 

Frieze  Board — Two  pieces  of  r'xl2"xl2'. 

Window  Frames — Four  9  lights,  9"xl2"  glass. 

Sash— Four  9  lights,  9"xl2"  glass. 

Anchor  Bolts— Four  (^"xl5"). 

Columns — Two  4"x8',  cast  iron  with  top  and  base  plates. 

^      Concrete  for  Floor — 136  cubic  feet. 
Concrete  for  Foundations — 144  cubic  feet. 
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Estimating  the  Material  for  a  Farm  Shop 

Foundations. — Concrete  foundation  usually  calls  for  a  1:2J^:5  mix.  This 
means  for  every  part  of  cement  by  bulk,  you  require  2}^  parts  of  sand  and  5 
parts  of  gravel.  In  concrete  work,  by  sand,  we  mean  all  pieces  that  will  pass  a 
quarter-inch  mesh  screen.  If  you  use  bank-run  of  gravel  without  screening  it, 
there  is  a  danger  of  getting  too  large  a  portion  of  sand  for  good  concrete.  It  pays 
to  screen.  To  make  a  cubic  yard  of  concrete  with  the  1:23/^:5  mix,  you  require 
5  bags  of  cement,  123^  cubic  feet  of  sand,  and  25  cubic  feet  of  gravel. 

Floors. — The  strongest  mix  for  concrete  floor  is  the  1:2:4.  This  requires 
for  each  cubic  yard,  6  bags  of  cement,  12  cubic  feet  of  sand  and  24  cubic  feet  of 
gravel. 
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(eir\cre"fe  work. 


Fig.  15. 
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Anchor  Bolts. — Bolts  one-half  inch  in  diamater  and  15  inches  long  are  ver>[ 
satisfactory  if  placed  about  four  feet  apart  on  the  sides  and  ends.  See  thalj 
a  bolt  is  placed  at  the  end  of  each  line,  eight  inches  from  the  corner. 

Sills. — Sills  of  two  inch  by  four  inch  do  very  well  for  small  buildings. 

Studding. — Studs  of  two  inch  by  four  inch,  set  two  feet  from  centre  to  centre 
for  walls.     Allow  double  for  corners,  doorways  and  windows. 

Plates. — A  two  inch  by  four  inch  makes  a  very  satisfactory  plate.  I 

Siding. — If  drop  siding  is  to  be  used,  calculate  the  area  to  be  covered,  deduc 
the  area  of  the  openings  and  add  a  fifth  more  to  allow  for  matching.     If  vertica 
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siding  is  to  be  used,  calculate  the  area  and  deduct  area  of  openings  and  add  a 
twelfth  if  you  use  twelve-inch  lumber,  a  tenth  for  ten-inch,  and  an  eight  if  eight- 
inch  lumber  is  used. 

Rafters. — For  a  building  16  feet  wide  at  the  gable  end,  get  two  inch  by  four 
inch,  cut  12  feet  long  for  a  third  pitch  roof,  or  16  feet  long  for  a  half-pitch  roof. 
The  half-pitch  roof  is  desirable  if  you  want  an  attic. 

Sheathing. — Roof  sheathing  is  calculated  the  same  as  vertical  siding. 

Shingles. — A  square  of  roof  contains  100  square  feet  and  requires  four 
bunches  of  shingles  to  cover  it,  if  the  exposure  is  4J^  inches  to  the  w^eather. 

Cornices  and  Mouldings. — These  are  measured  by  the  running  foot.  Allow 
an  increase  of  10  per  cent,  to  cover  w-aste  in  cutting. 

Building    the    Foundation   and    Floor    for    a    Farm    Workshop 

If  foundations  about  three  feet  deep  are  to  be  built,  in  a  soil  thai  stands 
up  well,  it  may  not  be  necessary  to  build  forms.  Keep  out  loose  earth  by 
hanging  a  piece  of  burlap  or  building  paper  over  the  edge  of  the  trench,  on  the 
side  aw'ay  from  where  you  are  filling.  For  the  part  above  ground,  plank  forms 
six  inches  high  wall  do.  Put  in  anchor  bolts  Q/2'  x  15'')  to  bolt  the  sills  to  the 
foundation,  before  the  cement  sets.  These  bolts  should  Ije  about  four  feet 
apart,  starting  about  eight  inches  from  the  corners,  and  avoiding  the  place  where 
the  stud  wall  stand.  Keep  the  foundation  lower  at  the  door  to  allow  for  the 
slope  of  the  floor,  about  three-sixteenths  inch  to  the  foot,  from  front  to  back. 
When  the  foundation  has  set  hard,  level  up  the  ground  inside,  and  prepare  for 
the  floor-laying.  If  the  soil  holds  water  in  the  spring,  take  out  to  the  depth  of 
fourteen  inches,  to  allow^  for  a  well-tamped  bed  of  cinders  or  stone  and  the  four- 
inch  coating  of  cement  concrete.  To  build  the  floor,  start  at  the  back  and  put 
boards  on  edge,  right  across  the  area  every  three  feet.  The  top  edge  of  these 
boards  should  be  very  carefully  placed  at  the  floor  level,  allowing  for  the  slope. 
Fill  in  behind  the  first  board  with  concrete  and  level  off  with  a  w^ooden  trowel; 
pack  firmly.  Remoxe  the  board  and  fill  the  next  space,  and  so  on  out  to  the 
front  of  the  building. 

Material  for  a  Farm  Workshop,  Sixteen  Feet  by  Taventy  Feet.     (See 

Figure  15.) 

Foundation— 8"  thick  by  3'  deep,  requires  25  bags  cement.  ()2  cubic  feet  of  sand  anil  124 

cubic  feet  of  gravel. 
Floor — 4"  thick,  requires  24  bags  of  cement,  48  cubic  feet  of  sand,  and  96  cubic  feet  of  gravel. 
Sills — Two  pieces  of  2"x4"x20'. 
One  piece  of  2"x4"xl6'. 
One  piece  of  2"x4"x8'. 
Plate— Two  pieces  of  2"x4"x20'. 
Studding — Twenty-three  pieces  of  2"x4"xl2'. 

Four  j)ieces  of  ?"x4''xl4'. 

Twelve  pieces  of  2"x4"xl6'. 

Two  pieces  of  2"x4"xl8'. 

Two  pieces  of  2"x4"x20'. 
Ribbon  Board — Four  pieces  of  r'x6"xl0'. 
Joists — Eleven  pieces  of  2"x6"xl6'. 
Rafters — Twenty-two  pieces  of  2"x4"xl4'. 
Roof  Sheathing— ]"x8"  hemlock,  S.T.S.  620  board  feet. 
Shingles- — 24  bund'es. 
Drop  Siding — 1,100  board  feet. 
Flooring — 400  board  feet.  1)  and  M  spruce. 
vStairs — Five  joieces  2"xl0"xl2'. 
Facia  Board— l"x6"  S.4.S.,  100  linear  feet. 
Frieze  Board— l"x6"  S.4.S.,  56  linear  feet. 
Corner  Trim— l"x4"S.4.S..  100  linear  feet. 
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Window  Trim — l"x4"  S.4.S.,  60  linear  feet. 
Doors— l"x33.^",  \'-joint,  90  board  feet. 
\\'indo\v  Frames  and  Sash, 
Xails — 14  pounds  common  4". 

"  6  pounds  common  3". 

"        50  pounds  common  23^". 

"        20  pounds  galvanized  13^". 
Anchor  Bolts— Eighteen  (3^"xl5")  with  washers  (36). 
T.  Hinges,  Heav\- — Six  12". 
T.  Hinges.  Heavy — ^Three  6". 
Latches.  Padlock,  etc. 
Paint. 

How  TO  Cut  a  Rafter 


It  is  comparatively  easy  to  cut  a  pattern  rafter,  if  one  will  first  learn  the 
meanins  of  the  terms  involved  and  then  follow  the  directions. 
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The  pitch  or  slope  is  expressed  as  a  fraction.  "One  half"  pitch  means, 
that  if  the  rise  is  12  inches  the  run  is  also  12  inches.  See  figure  16.  In  the 
"one  third"  pitch  roof,  there  is  a  rise  of  eight  inches  for  every  foot  of  run.  To 
mark  the  cuts  for  a  "third  pitch"  roof,  we  use  the  figure  8''  on  the  blade  and  the 
figure  12'^  on  the  tongue  of  the  framing  square. 

Phimh  O//.— Stand  with  the  top  end  of  the  rafter  toward  you.  Hold  the 
blade  of  the  square  in  the  left  hand,  with  the  mark  8''  on  the  blade  and  the 
12''  mark  on  the  tongue  against  the  top  of  the  rafter.  Mark  a  line  across  the 
rafter  against  the  blade.  (See  position  "A"  in  figure  16,  illustrating  the  cutting 
of  rafters.) 

Length  of  Rafter. — To  obtain  the  length  of  the  rafter,  stand  as  before,  holding 
the  square  with  the  same  figures  as  for  plumb  cut  against  the  edge  of  the  rafter, 
and  mark  where  the  figure  12"  on  the  tongue  touches  the  rafter.  Now^  place  the 
square  with  the  figure  8''  against  this  mark  and  again  mark  where  the  figure  12" 
comes.  Do  this  for  every  foot  of  run  of  the  rafter.  In  the  drawing  illustrating 
the  cutting  of  rafters  "A"  in  figure  16,  it  has  been  done  four  times,  bringing  the 
mark  to  the  letter  "a."  Note  that  the  term  "length  of  rafter"  is  equivalent  to 
length  of  "pitch  line." 

Heel  Cw/.— Having  marked  the  length,  hold  the  square  as  before  with  the 

:  blade  crossing  the  mark  at  "a."     Mark  a  line  ABC  across  the  rafter  against 

the  blade  (position  B4,  see  figure  16).     Now^  move  the  square  to  the  left  until 

the  tongue  crosses  this  line  at  its  centre  and  mark  a  line  straight  against  the 

tongue  (position  C,  see  4,  c  to  d,  figure   16).     The  angle  formed  "b  c  d"  is  the 

!  "Heel  cut."     It  is  shown  blackened  in  the  drawling. 

Length  of  Lookout. — The  end  is  sometimes  cut  off  square,  but  a  better 
i  appearance  is  obtained  by  keeping  the  same  angle  as  the  plumb  cut.  Keeping 
I  the  ^"  and  12"  marks  as  before,  move  the  square  to  the  right,  once  for  every  foot 
'  of  overhang,  and  mark  off  along  the  blade.  If  the  length  will  not  allow  this, 
I  turn  the  square  over,  and  reverse  it  as  is  shown  in  position  D4,  figure  16.  This 
\  puts  the  blade  to  the  right.     Mark  ofT  along  the  blade. 
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Rope  as  used  in  castinjj;  a  cow 


THE  USE  OF  ROPE  ON  THE  FARM 

On  every  Ontario  farm,  rope  is  used  in  some  way  e\-ery  day  of  the  year. 
The  use  may  not  be  extensive,  but  the  sum-total  of  rope  service  for  a  year  on  the 
well  managed  farm  is  an  item  of  considerable  importance.  Rope  costs  money. 
Real  hard  earned  cash  is  passed  out  each  year  for  new  rope.  It  may  be  required 
for  hay  tools,  the  grain  slings,  animal  halters,  tackle  block  hoists,  load  lashing, 
plough  lines,  clothes  lines,  lariats,  well  ropes,  and  many  minor  uses.  The 
livestock  man  must  have  rope  for  the  efficient  handling  of  his  animals  while 
stabled  or  during  transportation.  When  heavy  objects  must  be  elevated,  rope 
forms  part  of  the  equipment.  Much  of  the  hay  and  grain  crops  are  now  handled 
by  equipment  that  is  largely  rope. 

Practical  knowledge  of  the  rope  and  its  use  will  save  many  losses  and  greatly 
increase  its  period  of  usefulness.  How  to  splice  the  broken  hay  fork  rope  and 
keep  the  work  going  with  a  minimum  of  delay  is  a  knowledge  that  has  a  cash 
value  to  the  farmer;  to  know  how  to  tie  a  horse  so  that  the  knot  will  not  slip 
and  strangle  the  animal  is  also  a  good  thing  for  both  the  horse  and  its  owner. 

Kinds  of  Rope. — Hemp,  manila  fibre  and  cotton  are  the  three  kinds  of 
rope  most  used  on  the  Ontario  farm.  For  the  hay-fork,  the  grain  slings  and 
hoists,  hemp  or  manila  fibre  rope  are  generally  used.  Cotton  rope  is  limited  in 
its  use  on  the  farm  to  livestock;  being  softer  and  more  pliable  it  is  desirable  for 
halters  and  halter  shank  use.  Manila  fibre  is  more  pliable  than  hemp  and 
equally  strong.  Three  strand  rope  is  the  type  generally  used  for  farm  work: 
however,  there  is  another  type,  the  four  strand,  that  is  stronger  and  more  pliable. 
The  four  strand  weighs  more  per  foot  and  costs  more  per  pound  than  the  three 
strand,  but  everything  considered  it  will  give  better  service  than  the  three  strand 
rope. 

Care  of  Rope. — The  losses  caused  by  neglect  to  whip  or  bind  the  ends  to 
prevent  fraying,  unnecessary  wetting,  and  neglect  to  dry  first  before  coiling, 
amounts  to  about  half  the  original  cost  each  year.  That  is,  a  little  care  would 
double  the  life  of  the  rope  and  cut  the  annual  expenditure  for  such  by  one  half 
on  the  average  farm.  Mechanical  injury  to  rope  may  occur  to  its  being  subject 
to  overload,  or  through  surface  wear,  or  internal  wear  and  heat.  Surface  wear 
is  the  greatest  evil  of  the  four,  because  in  farm  work  the  rope  is  in  frequent  con- 
tact with  the  ground,  and  few  farmers  appreciate  the  damage  resulting  to  a  rope 
by  dragging  it  over  the  ground.  Rope  dragged  over  the  soil  picks  up  sand  or 
fine  grit  which  acts  as  a  grinding  material  to  cut  the  fibres  and  wear  the  surface. 
If  a  rope  is  to  last,  all  unnecessary  friction  such  as  dragging  one  part  over  another, 
or  rubbing  against  beams  or  posts,  or  against  edges  of  poorly  aligned  pulley 
blocks  should  be  avoided.  Internal  wear  comes  from  heavy  strain  and  friction, 
causing  the  fibres  to  slide  over  one  another.  This  also  generates  heat,  which 
weakens  and  deadens  the  fibre  to  a  point  where  the  rope  becomes  unsafe  for  any 
strain.  Extreme  tension  will  break  fibres,  and  such  generally  comes  from 
running  the  rope  over  sharp  bends,  the  small  pulley  in  the  case  of  the  rope  hoist, 
or  the  box  edge  in  the  case  of  sling  ropes.  A  sharp  bend  puts  the  weight  carrying 
strain  on  the  outer  fibres  of  the  rope,  removing  the  distribution  of  strain  from 
all  to  the  few  on  the  outside,  with  the  result  that  these  weaken  or  break.  For 
severe  hoisting  the  largest  size  pulley  block  possible  consistent  with  the  task 
and  a  suitable  size  of  rope  should  be  used.  To  prevent  dry  rot,  the  fibres  com- 
posing the  rope  should  be  treated  with  a  lubricant;  this  makes  the  fibres  pliable 
and  also  preserves  them  by  keeping  out  moisture,  a  forerunner  to  dry  rotting. 
During  the  manufacturing  process  the  fibres  used  in  rope  making  are  treated 


with  a  high  grade  mineral  oil.  As  long  as  this  oil  remains  injury  from  dry  rot 
is  not  likely  to  occur,  but  once  the  oil  is  gone  injury  is  likely  to  follow.  If  the 
rope  becomes  dry  and  harsh  because  of  drying  out  the  application  of  good  lubri- 
cating oil,  or  tallow  or  fish  oil,  in  quantity  no  greater  than  the  fibres  will  absorb, 
can  be  used  to  advantage.  Keep  acids  away  from  rope  as  such  are  destroyers  of 
all  fibres  used  in  rope  making.  When  coiling  a  rope  it  is  usually  best  to  lay  it 
from  left  to  right  or  in  ''clockwise"  direction,  this  will  generally  aid  in  preventing 
kinks  and  twists.  However,  the  direction  of  coiling  will  depend  upon  whether 
you  want  to  put  in  or  take  out  the  twist.  Cases  may  occur  where  the  coiling 
would  be  better  done  "anti-clockwise."  If  the  rope  kinks  and  twists  it  is  because 
there  is  lack  of  balance  between  the  twist  in  the  strand  and  the  twist  in  the  rope. 
Rope  will  not  kink  or  twdst  if  taken  from  the  coil  properly,  that  is  "anti-clock- 
wise". This  throws  tw^ist  from  the  rope.  Proper  attention  to  coiling  and  uncoil- 
ing will  keep  the  rope  and  its  strands  in  balance.  See  that  th,e  rope  is  free  from 
kinks  before  making  up  the  grain  slings,  it  will  save  a  lot  of  trouble. 

Rope  Data. — Manila  fibre  rope,  three  strand. 


Diameter  in  inches 

1  pound  contains 

Safe  load  in  pounds 

Diameter   of   pulley 

to  be  not  less  than 
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Abrupt  bending  of  rope  interferes  with  the  distribution  of  the  strain  on  the 
various  fibres  that  make  up  the  strands.  With  a  straight  pull,  a  rope  will  give 
100  per  cent,  efficiency;  tie  a  knot  in  the  same  rope  and  you  weaken  it  as  follows: 


Per  Cent.  Efficiency  in  Rope  Knots 


Per  cent. 

Square  knot  in  rope 48 

Overhand  "         "     50 

Weaver's    "         "     55 

Bowline      "         "     60 

Double  half  hitch 73 


Per  cent. 

Well  pipe  hitch 78 

Carrick  bend 77 

Long  splice 92 

Short  splice 96 


WHIPPING  A  ROPE  END 


Plate  I. 


Figure  1 .  In  figure  1  the  end  of  the  cord  is  laid  partly  in  the  outline  of  the 
rope  as  at  (B)  and  then  along  the  rope  as  at  (A).  After  this  carry  the  cord 
around  the  rope  and  over  the  part  (B  A)  for  a  distance  of  at  least  half  the  length 
you  intend  to  whip. 

Figure  2.  Ha\ing  reached  this  distance  place  the  cord  in  a  long  loop.  Note 
that  the  whipping  is  about  to  cover  both  the  end  (A)  and  also  that  part  of  the 
loop  that  is  resting  on  the  rope  from  (C)  to  (D). 


Figure  3.  In  this  figure  the  whipping  has  continued  and  both  (A)  and  (D) 
are  gradually  being  covered  by  carrying  the  part  (E  F)  around  the  rope  and  over 
the  end  (A)  and  (CD). 

Figure  4. — Having  reached  a  distance  of  about  half  the  thickness  of  the  rope 
from  the  end,  the  cord  (C)  is  being  pulled  in  the  direction  of  the  arrow  so  as  to 
draw  the  remainder  of  the  loop  under  the  whipping. 
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Plate  1 

Figure  5. — The  end  (C)  has  been  pulled  until  the  loop  has  disappeared  and 
the  whipping  fits  the  rope  snugly.  The  ends  (A)  and  (C)  may  now  be  cut  off 
close  to  the  cord. 

Figure  6. — If  the  whipping  must  be  short,  the  loop  may  be  made  before  the 
first  turn  is  taken  in  which  case  both  ends  will  be  under  the  full  length  of  the 
whipping. 

THE  SHORT  SPLICE 
Plate  2 

1.  Unlay  the  strands  of  the  ends  to  be  joined  for  a  distance  of  approximately 
eight  inches  (the  smaller  diameter  ropes  proportionately  less).  Whip  the  ends 
of  the  strands. 

2.  Crotch  the  two  ends  together  so  that  a  strand  of  rope  (X)  is  between 
two  strands  of  rope  (Y).  The  result  will  look  like  figure  2,  in  plate  2. 

3.  Each  pair  of  strands  is  now  tied  together  in  an  overhand  knot.     For  i 
example  start  with  strands  (B)  and  strand  3.     Make  the  overhand  knot  so  that 


(B)  goes  first  over  and  then  under  3.     Draw  up  snugly.     Do  this  with  (W)  and 
(I),  and  then  with  (R)  and  2.     The  result  will  look  like  figure  3. 

4.  Give  each  strand  of  rope  (X)  a  tuck  in  this  way,  to  the  right. 

B  to  go  lip  over    3  and  under  1 

lo        a  u         a       2       *'  **       S 

W    "  "       "     1     "  "     2   (See  figure  4.  plate  2). 

Give  each  strand  of  rope  (Y)  a  tuck  in  this  way,  to  the  left. 

1  over  W  and  under  B 

2  "     R      «         «       W 

3  «     B      "         "       R  (See  figure  4,  plate  2. 

5.  To  make  this  stage,  see  figures  5  and  6,  plate  2. 

B  is  passed  up  over   2  and  under  3  to  the  right. 
W  "  "3     "  "     1 
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Note  that  in  each  case  you  tuck  a  strand  over  the  one  (from  the  opposite 
rope)  which  lies  immediately  next  to  it,  then  under  the  next.  It  will  be  found 
that  with  each  group  of  three  strands,  the  last  is  the  one  that  will  be  most 
puzzling,  unless  the  above  rule  is  followed.  Usually  this  carries  the  tucking 
far  enough.  The  strands  are  cut  off  about  one  inch  long,  and  left  in  this  condition 
until  the  rope  has  been  in  use  for  some  time,  when  they  may  be  cut  off  flush 
If  a  really  finished  piece  of  work,  in  short  splicing,  is  to  be  done,  instead  of 
cutting  off  the  strands,  you  may  cut  out  one-third  of  the  yarns  in  each  strand, 
then  tuck  the  remaining  two-thirds.  Next  cut  out  half  the  yarns  remaining,  and 
tuck  what  is  left.     This  will  taper  the  splice  and  make  a  neat  looking  job. 

MAKING  THE  LONG  SPLICE 

Plate  3 

The  Long  Splice  is  used  when  the  ropes  to  be  joined  must  run  through  a 
pulley  block.     This  splice  if  made  well  is  nearly  as  strong  as  the  perfect  rope. 

1.  Unlay  the  ends  to  be  spliced  for  a  distance  of  50  diameters  for  ropes 
one  inch  or  under,  and  40  diameters  for  ropes  over  one  inch  in  diameter.  Example : 
For  a  rope  half  an  inch  in  diameter,  unlay  each  part  for  3^  x  50,  equal  25  inches. 
For  a  rope  one  inch  in  diameter  unlay  each  part  1  x  50,  equal  50  inches.  For  a 
rope  1%  inches  in  diameter  unlay  each  part  1%  x  40,  equal  70  inches.  When 
the  unlaying  is  completed  the  ends  appear  as  in  figure  1  of  plate  2. 

2.  Bring  the  strands  together  as  in  figure  2,  plate  2,  so  that  each  strand  of 
one  rope  lies  between  two  strands  of  the  other  rope.  It  is  well  to  place  the  rope 
on  a  table. 

3.  Tie  an  overhand  knot  (study  figure  10  first)  in  two  of  the  strands.  It 
will  then  look  like  figure  7.  In  doing  this  draw  the  two  parts  as  snugly  together 
as  possible  so  that  there  will  be  no  slack  part  at  the  centre  of  the  splice.  Arrange 
the  other  strands  as  in  figure  7. 

4.  The  next  step  may  be  followed  by  referring  to  figures  7  and  8.  Taking 
one  pair  of  the  remaining  strands  (those  to  the  left  of  the  overhand  knot)  unlay 
the  one  marked  (W)  and  lay  the  one  marked  2  in  its  place.  While  doing  this 
try  and  keep  all  the  rest  of  the  splice  undisturbed;  you  might  tie  a  cord  tightly 
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around  it.  In  placing  strand  2  in  position  keep  it  tightly  twisted  in  its  own 
proper  lay.  Keep  doing  this  until  you  have  but  from  6  to  8  inches  of  strand  2 
left.     Then  tie  an  overhand  knot  exactly  as  before. 

5.  Cut  out  the  long  end  of  (W)  to  the  same  length  as  2. 

6.  Working  with  the  remaining  strands,  unlay  strand  1  and  place  strand  (R) 
in  the  groove.  Tie  and  cut  as  your  splice  will  now  resemble  figure  9,  except  that 
the  knots  will  be  quite  far  apart  and  all  three  will  be  tied  and  all  ends  cut  to  a 
uniform  length  of  from  6  to  8  inches. 

7.  You  will  now  tuck  these  loose  ends,  being  careful  to  carry  the  strand  in 
a  comparatively  straight  line  down  the  length  of  the  rope.  Tuck  it  over  the 
strand  immediately  next  to  it  and  under  the  one  following.  Make  two  tucks 
in  each  direction.  You  make  more  if  you  wish  or  you  may  taper  the  remainder 
of  the  strands  and  tuck  as  in  the  short  splice.  Figure  2  shows  tucking  completed 
at  the  centre.  Note:  In  tucking,  just  as  you  pull  the  final  part  of  any  tuck 
through,  untw^ist  the  strand  slightly  and  the  tuck  will  lie  flatter. 

CROWNING  AND  TUCKING 

Plate  4.  This  is  a  most  useful  way  to  finish  a  rope  end,  it  looks  well  and 
gives  a  good  grip. 

To  make  the  Crown. — ■ 

1.  Unlay  the  strands  for  about  five  inches,  hold  the  rope  in  the  left  hand  as 
in  figure  12  so  that  one  of  the  strands  (B)  is  toward  you,  place  your  thumb  on 
this  strand  and  bend  it  downwards  as  in  figure  13,  grasping  it  with  two  or  three 
fingers. 

2.  Now  bend  strand  (R)  over  into  a  loop  and  catch  it  with  thumb  as  in 
figure  14. 

3.  Bend  (W)  around  in  front  of  this  looped  (R)  as  in  15  and  catch  it  between 
the  first  and  second  figures  as  shown. 

4.  Release  (B)  and  tuck  it  over  (W)  and  under  (R)  as  in  16. 

5.  Draw  all  strands  down  snugly  and  the  rope  will  be  crowned  as  in  17. 

To  tuck  the  strands. — 

1.  Take  strand  (W)  and  tuck  it  over  (B)  and  under  its  standing  part,  as 
shown  in  18. 

2.  Tuck  (W)  over  (R)  and  under  its  standing  part  as  in  19. 

3.  Tuck  (B)  over  (W)  and  under  its  standing  part.  This  completes  the 
first  tucks  and  the  rope  should  look  like  19. 

4.  The  strands  are  tucked  once  more  in  a  similar  fashion,  that  is,  over  the 
strand  immediately  below  it  and  under  the  next.  The  rope  now  should  look 
figure  20. 

5.  The  remainder  of  the  tucking  is  tapered  as  explained  for  Short  Splice, 
by  cutting  one  third  of  the  yarns  and  tucking  the  remainder. 

THE  EYE  SPLICE 
Plate  5 

This  very  useful  splice  is  made  as  follows: 

1.  Unlay  as  for  crowning  and  tucking. 

2.  Bend  the  eye  and  place  the  three  strands  as  shown  in  21  (see  plate  5) 
on  top  of  the  standing  part. 

3.  Tuck  the  centre  strand  (B)  as  shown  in  figure  22. 


4.  Tuck  the  strand  (R)  next  to  the  loop  as  shown  In  23. 

5.  Turn  the  eye  around  so  that  the  back  faces  you  as  in  24. 

6.  Bring  the  remaining  strand  (W)  around  under  the  strand  that  crosses 
^R)  and  out  through  as  shown  by  the  arrow  in  24. 

7.  Pull  all  strands  up  snugly  and  it  will  look  like  figure  25. 

8.  Turn  the  loop  over  and  it  will  look  like  figure  26  from  the  front. 

9.  The  strands  are  now  tucked  and  tapered  as  explained  in  "Crowning  and 
Fucking."  see  plate  4. 

Plate  6— (A)   The  Square  Knot.     (B)  The  Weaver's  Knot 

The  Square  Knot  or  Reef  Knot  is  useful  in  tying  two  ropes  together  for 
temporary  use  in  order  to  increase  length.  It  can  be  untied  without  much 
difficulty  and  it  will  not  slip  if  the  two  rope  ends  are  the  same  size  and  texture. 


Plate  6 


A 

Square  knot. 


B 
Weaver's  knot. 


Plate  7 


A 

Bowline  knot 


B 


Water  Bowline  knot 


The  Weaver's  Knot  or  Sheet  Bend  is  very  useful  in  uniting  binder  twine 
ends,  as  it  will  pass  the  guides  and  twine  knotter  of  the  grain  binder  or  corn 
harvester  without  catching.  It  is  also  useful  in  tying  leather  straps  in  making 
a  final  repair. 


Plate  7— (A)  The  Bowline  Knot,  and  (B)  T  he  Water  Bowline  Knot 

The  Bowline  Knot  is  very  easy  to  tie  and  also  easy  to  untie  even  when  the 
,rope  is  wet.  It  gives  a  non-slipping  loop  at  the  end  of  a  rope  or  may  be  formed 
jin  a  bight.  It  is  the  best  knot  for  attaching  the  hay-fork  rope  to  the  evener, 
tor  any  similar  work  where  an  easy-to-tie  perfectly  safe  loop  is  required.      The 

Water  Bowline  is  very  useful  during  ice  harvest,  if  rope  is  being  used  to  elevate 

the  ice,  or  wet  work. 
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Plate  8 — (A)  The  Carrick  Bend.     (B)  The  Harness  Knot 

The  Carrick  Bend  is  the  best  knot  to  use  when  joining  together  temporarily 
two  heavy  stiff  ropes.  Its  structure  is  such  that  the  ends  are  interAvoven  to 
prevent  injury  to  the  fibres,  abrupt  bends  are  avoided  as  much  as  possible. 

The  Harness  Knot  is  used  where  a  loop  is  desired  in  a  plough  line  or  other 
line  of  any  weight,  when  it  is  expedient  to  use  an  easy-to-tie  secure  loop,  that 
can  be  easily  undone  after  having  been  drawn  tightly.  The  harness  knot  is 
also  used  in  making  an  emergency  halter. 


Plate  8 


Plate  9 


A 

Carrick  bend. 


B 
Harness  knot. 


A 


Tomfool  knot. 


B 
Sheep  shank 


Plate  9 — (A)  The  Tomfool's  Knot.     (B)  The  Sheep  Shank 

The  Tomfool's  Knot  is  a  most  useful  knot  in  handling  pigs,  when  a  snare 
or  twitch  is  desired.  One  loop  may  be  slipped  in  the  hog's  mouth  and  then 
tightened  by  pulling  the  right  rope  end.  The  hog  can  then  be  snubbed  to  post 
or  rail  during  the  pleasure  of  the  operator.  The  release  is  important  when  dealing 
with  pigs,  and  this  knot  gives  it  by  simply  pulling  the  other  end  of  the  rope. 

The  Sheep  Shank  is  used  where  it  is  desirable  to  shorten  a  rope  without 
cutting,  such  as  an  overlong  hay-fork  rope.  It  is  used  by  steeple-jacks  as  a 
means  of  releasing  their  safety  rope  after  descending  from  on  high.  (One 
bight  is  cut  through,  and  the  long  rope  shaken  free  after  the  weight  is  off.) 


il 
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Plate  10 — (A)  The  Clove  Hitch.  (B)  The  Timber  Hitch  and  Half  Hitch 

The  Clove  Hitch  is  used  where  it  is  desired  to  quickly  and  securely  attach 
a  guy  rope,  or  a  tie  up  rope  to  a  post.  It  is  easily  made  and  easily  undone. 
The  Clove  Hitch  followed  by  a  half-hitch  also  makes  a  very  useful  knot. 

The  Timber  Hitch  is  used  wherever  timber  is  being  handled.  It  grips  well 
and  is  safe  and  efficient  on  logs  or  boards  that  are  being  elevated  or  moved  along 
the  ground. 


It  is  quickly  made  and  easily  released. 


Plate  10 


A 

Clove  hitck 


B 


Plate  11 
Barn  rafter  hitch. 


Timber  hitch  and 
half  hitch. 


Plate  11 — The  Barn  Rafter  Hitch 

The  Barn  Rafter  Hitch  is  a  very  useful  arrangement  made  by  tying  a  piece 
of  one-half  inch  rope,  about  eight  feet  long,  to  a  light  pole  15  feet  or  more  in 
length.  Double  the  rope  in  the  middle  and  tie  the  two  ends  of  the  rope  to  the 
pole  about  two  feet  from  the  end.  The  pole  is  placed  beneath  the  rafter  and  the 
loop  over  it  and  then  over  the  end  of  the  pole.  It  is  tightened  by  turning  the 
pole,  and  released  by  untwisting  or  turning  in  the  opposite  direction,  after  the 
rafter  has  been  nailed  in  its  place. 


Plate  12— Well  Pipe  Hitches 

The  Well  Pipe  Hitch  is  used  when  a  suitable  hitch  is  needed  to  grip  the 
pump-pipe  or  log,  in  lifting  it  from  the  well. 


Plate  13 — -The  Scaffold  Hitch 

The  Scaffold  Hitch  is  used  in  suspending  a  plank  to  be  made  safe  as  a  vscaffokl. 
When  properly  tied  it  will  prevent  the  i)hmk  shifting  its  position.  The  Bowline 
Knot  is  a  useful  knot  to  use  with  the  scaffold  hitch. 
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Plate  12 
Well  pipe  hitches. 


Plate  13 
Scaffold  hitch. 


Plate  14. 


Rope  arranged  for  a  centre-drive  barn. 


Rope  arranged  for  end-hoist  unloading. 
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Plate  14 — The  Hay-Fork  Rope 


To  get  the  length  of  a  hay-fork  rope  for  your  barn,  measure  and  add  together 
the  following:  the  distance  from  1  to  2,  multiply  this  by  2;  the  distance  from  2 
to  3;  the  distance  from  3  to  4;  the  distance  from  4  to  5;  and  15  feet  extra  to 
provide  for  heel  room  and  tie.  The  Bowline  Knot  makes  the  best  tie  in  attaching 
the  rope  to  the  doubletree. 


Plate  IS-t-The  Emergency  Halter 

The  Emergency  Halter  is  made  by  tying  a  harness  knot  at  a  point  about 
four  feet  from  the  end  of  the  rope.  This  gives  the  eye  and  part  that  goes  over 
the  head  of  the  animal.     A  half-hitch  is  now  made  on  the  opposite  side  of  the 


Plate  15 

Emergency  halter. 
Harness  knots  and  two  half  hitches  used. 


Plate  16 


Emergency  or  Hackamore  bridle. 
Three  stages  of  make. 


animal's  head  to  include  the  short  end  rope.     A  half-hitch  is  now  tied  in  the 
short  end,  to  include  the  long  or  shank  end  of  the  rope.     The  shank  end  is     , 
threaded  llircnigh  the  eye,  as  shown  in  plate  15.  ■ 


plate. 


Plate  16-  The  Emergenxy  or  Hackamoric  Brhh.e 
The  three  stages  in  the  making  of  the  Emergency  Bridle  are  shown  in  t 


ic 


Plati-:   17. — The  Rope   Halter  with  sj)lice(l  eye,   and  crowned  end   on  the 
shank.      (See  the  section  on  Cnnvning  and  Splicing.) 
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Plate   1 


Halter  with  spliced  eye  and  crowned  end. 


Plate  18. — Rope  as  used  in  casting  a  horse. 


Plate  18. 


Rope  as  used  in  casting  a  horse. 
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INTRODUCTION 


I 

p"  The  following  pages  are  written  with  the  hope  that  they  may  serve  as  a  help 
and  guide  to  those  who  have  not  had  an  extended  experience  with  vineyards, 
and  others  who  may  desire  to  study  the  subject  a  little  more  fully.  It  is  not  a 
presentation  of  new  material  so  much  as  an  attempt  to  present  a  practical  outline 
of  grape-growing  in  Ontario.  The  information  has  been  gathered  from  talks 
with  growers  in  Ontario  and  parts  of  New  York  state,  from  the  wine  manufac- 
turers of  the  province,  from  various  publications  dealing  with  the  grape,  and 
from  practical  and  personal  experience  and  observation. 


Fig.  1. — (leneral  view  of  a  six-acre  block  of  grape  seedlings  at  the  Horticulliiral  P^xperinient 

Station. 

The  "brief  historial  outline,  gathered  almost  entirely  from  the  pages  of  "The 
Grapes  of  New  York,"  by  Hedrick  el  al,  is  included  for  the  benefit  of  those 
readers  who  may  have  a  desire  to  extend  their  knowledge  in  this  direction.  lM)r 
a  more  complete  and  absorbing  historic^al  acx^ount,  readers  are  referred  to  the 
above-mentioned  volume. 


HISTORY  OF  THE  GRAPE 

"The  history  of  the  grape  is  as  old  as  that  of  mankind."  The  above  quota- 
tion and  the  following  paragraphs  are  taken  from  ''The  Grapes  of  New  York," 
.by  Hedrick  et  al. 

"A  single  species  of  the  grape  is  cultivated  in  the  old  world.  This  is  Vitis 
Vinifera,  the  grape  of  ancient  and  modern  agriculture,  the  vine  of  the  allegories 
of  sacred  record  and  of  the  myths,  fables  and  poetry  of  the  old  world  countries. 

It  is  the  vine  which  Adam  and  Eve  cared  for It  is  the  vine  which  Noah 

planted  after  the  deluge;  the  vine  of  Judah  and  Israel,  and  of  the  promised  land. 

It  has  followed  civilized  man  from  place  to  place  throughout  the  world 

and  is  one  of  the  chief  cultivated  plants  of  temperate  climates  .... 

"The  history  of  the  Old  World  grape  goes  back  to  prehistoric  times.  Seeds 
of  the  grape  are  found  in  the  remains  of  the  Swiss  lake  dwellings  of  the  Bronze 
Period  and  entombed  with  the  mummies  of  Egypt.  Its  printed  history  is  as 
old  as  that  of  man  and  is  interwritten  with  it.  According  to  the  botanists,  the 
probable  habitat  of  Vitis  Vinifera  is  the  region  about  the  Caspian  Sea.  From 
here  it  was  carried  eastward  into  Asia  and  westward  into  Europe  and  Africa. 
It  is  probable  that  the  Phoenicians,  the  earliest  navigators,  tradesmen  and 
colonizers  on  the  Mediterranean,  carried  it  to  the  countries  bordering  on  this  sea. 
Grape  culture  was  developed  in  this  region  a  thousand  years  before  Christ,  for 
Herod,  who  wrote  at  that  time,  gave  directions  for  the  care  of  the  vine  which 

need  to  be  changed  but  little  for  present  practice  in  Europe Vergil  and 

Pliny,  during  Christ's  time,  gave  specific  directions  for  the  care  of  the  vine  .... 

"The  authentic  written  history  of  the  grape  and  of  its  culture  really  begins 

wth  Vergil The  history  of  the  development  of  the  vine  from   Vergil's 

time  through  the  early  centuries  of  the  Christian  era  and  of  the  Middle  Ages  to 
our  own  day,  is  largely  the  history  of  agriculture  in  the  southern  European 
countries;  for  the  vine  during  this  period  has  been  the  chief  cultivated  plant  of 
the  Greek  and  Latin  nations.  This  history  should  furnish  most  instructive 
lessons  in  grape-growing  and  grape-breeding." 

Concerning  the  history  of  our  North  American  grapes,  Hedrick,  in  "The 
Grapes  of  New  York,"  writes  as  follows: — "In  North  America  wild  grapes 
abound  on  the  warm,  dry  soils  of  New  Brunswick  and  New  England,  about  the 
•Great  Lakes  in  Canada  and  in  the  United  States,  and  on  the  fertile  river  banks 
and  in  the  valleys,  rich  woodlands  and  thickets  of  the  eastern  and  southern 
states They  are  not  so  common  in  the  West 

"It  is  certain  that  grapes  have  not  been  distributed  over  North  America 
by  the  hand  of  man.  Probably  they  have  been  growing  in  the  regions  where 
they  are  now  found  since  before  the  migration  of  the  first  savages." 

While  there  are  many  species  of  grapes  native  to  North  America,  yet  com- 
paratively few  are  represented  in  the  present  cultivated  varieties  of  native  origin. 
From  the  standpoint  of  Ontario  grape-growing,  the  chief  species  is  Vitis  labrusca, 
represented  by  such  varieties  as  Moore  Early,  Concord,  Worden,  Vergennes,  etc., 
which  are  probably  pure  labrusca.  Niagara,  Campbell,  Winchell  and  the 
"Rogers"  hybrids  are  part  labrusca.  These  "Rogers"  varieties,  so  familiar  to 
all,  are  the  result  of  crosses  between  a  large  fruited  variety  known  locally  as 
Carter  or  Mammoth  Globe  {Vitis  labrusca),  and  Black  Hamburg  and  White 
Chasselas  (F.  vinifera),  the  latter  two  being  the  male  or  pollen  parents. 

One  species,  Vitis  vinifera,  is  grown  commercially  in  Europe.  Compared 
with  our  native  varieties,  the  Old  World  or  Vinifera  varieties  have  a  higher  sugar 


and  solid  content,  and  generally  are  better  flavoured,  lacking  the  acidity  and, 
to  many,  the  somewhat  obnoxious  foxy  odour  and  taste  of  many  of  our  native 
varieties.  Because  of  their  higher  sugar  content  and  comparatively  solid  flesh, 
the  European  varieties  have  a  long  keeping  season,  a  distinct  advantage  from  a 
marketing  standpoint. 

In  Europe,  of  course,  the  grape  is  used  mainly  for  wine-making  purposes. 
So  too,  in  Ontario,  the  bulk  of  the  crop  finds  its  way  directly  or  indirectly  into 
native  wines.  Because  of  their  lower  sugar  content  our  varieties  are  perhaps 
not  as  well  adapted  naturally  to  wine-making  as  the  European  varieties.  Never- 
theless excellent  wines  are  now  being  made. 

In  the  early  days  many  attempts  were  made  to  grow  the  European  grape 
in  eastern  North  America.  This  was  quite  to  be  expected,  as  the  Old  World 
immigrants  would  naturally  try  varieties  with  which  they  were  already  familiar. 
These  repeated  attempts  invariably  ended  in  failure  owing  to  the  nonadaptability 
of  the  species  to  climatic  conditions  in  eastern  America,  and  to  their  susceptibility 
under  these  conditions  to  phyllorera,  mildew,  rot,  etc.,  native  parasites  to  which 
native  varieties  are  more  or  less  immune.  In  California,  however,  the  European 
varieties  do  well,  the  Vinifera  species  being  the  grape  of  commerce  there.  Un- 
doubtedly the  more  equable  climate  of  the  Pacific  coast  is  better  suited  to  this 
species  than  the  rigorous  climate  of  the  east. 

North  American  viticulture,  with  the  exception  of  California,  must  continue 
to  depend  on  varieties  derived  from  our  native  species.  It  is  to  be  expected, 
however,  that  varieties  will  eventually  be  produced  through  hybridization  with 
the  Old  World  species  which  will  possess  all  of  the  good  qualities  of  this  species 
together  with  the  disease-resisting  qualities  and  climatic  adaptability  of  our 
native  species. 

The  attempts  to  adapt  the  Old  World  varieties  to  eastern  North  America 
conditions  delayed  for  many  years  the  development  of  our  native  species.  Little 
progress  was  made  with  varieties  of  native  origin  until  early  in  the  nineteenth 
century.  From  that  time  until  the  present  there  has  been  a  steady  growth  with 
varieties  such  as  the  Alexander  or  Cape,  Norton,  Clinton,  Catawba,  Delaware 
and  Concord  giving  the  necessary  impetus. 

THE  GRAPE  IN  ONTARIO 

In  Ontario,  grape  culture  is  of  comparatively  recent  origin.  The  first  record 
of  planting  that  has  been  brought  to  the  attention  of  the  writer  is  that  of  the 
small  area  set  out  on  a  farm  at  that  time  owned  by  Mr.  Porter  Adams,  at  Queens- 
ton,  in  the  Township  of  Niagara,  in  the  year  1857.  The  next  year,  Mr.  W.  D. 
Kitchen  and  Mr.  J.  R.  Pettit  planted  some  vines  on  their  farms  at  Grimsby. 
In  1862,  Mr.  Wm.  Read,  of  Port  Dalhousie,  planted  three  acres  of  Concord, 
Hartford  Prolific  and  Delaware,  and  in  the  same  year  Mr.  Peter  Wright,  of 
Stamford,  planted  three  acres  of  Isabella.  In  1863,  Mr.  Lusee,  Mr.  J.  M. 
Stewart,  Henry  Lottridge  and  Christopher  Biggar  all  planted  small  vineyards. 
In  1868,  Mr.  F.  G.  Stewart,  of  Stamford,  planted  two  and  a  half  acres  of  Concord 
and  Delaware,  and  Mr.  Brest,  of  the  same  place,  planted  an  acre  of  Delaware, 
Concord  and  Hartford  Prolific.  In  1869,  Mr.  Walter  Kerr,  of  Drummondville, 
planted  two  acres  of  Concord  and  Delaware.  In  1873,  Mr.  D.  J.  Lowry,  of  St. 
Davids,  set  out  two  hundred  Concord,  fifty  Isabella,  fifty  Diana  and  fifteen 
Delaware  vines.  These  were  set  in  rows  sixteen  feet  apart  and  the  plants  twelve 
feet  apart,  and  were  trained  to  chestnut  stakes  seven  feet  high.     No  special 


stimulus  seems  to  have  been  given  the  industry  until  about  1882,  when  the  much 
advertised  ''Niagara"  variety  was  introduced.  Vines  of  this  variety  were  sold 
at  $1.25  each,  and  all  cuttings  had  to  be  returned  to  the  company.  In  spite  of 
the  high  cost,  a  great  d^al  of  money  was  made  from  this  variety  during  the  years 
following  its  introduction. 

As  late  as  1880  the  province  was  credited  with  not  more  than  400  acres  of 
commercial  grapes.  By  1890  this  area  had  increased  to  2,400  acres  and  by  1901 
to  5,750  acres.  The  Dominion  census  for  1921  does  not  give  directly  the  number 
of  acres  in  Ontario,  but,  based  on  the  total  number  of  vines  reported,  the  acreage 
would  be  approximately  7,000.  Since  the  1921  census  there  has  been  a  con- 
siderable increase  in  acreage  so  that  it  is  now  estimated  that  there  are  about 
8,000  acres  in  the  province.  Of  this  total,  7,500  acres  are  in  the  counties  of 
Lincoln,  Wentworth  and  Welland,  the  remaining  500  being  chiefly  in  Halton, 
Essex  and  Kent.  The  distribution,  as  compiled  from  the  Sixth  Census  of  Canada 
(1921),  is  shown  in  the  following  table: 

Table   I — Grapes,    Number   of  Vines,   Yield   and   Value,    1920-21 


County 

1921 
Non-bearing 

1921 
Bearing 

1920 
Yield— lbs. 

1920 
Value 

Lincoln 

104,909 
59,446 
7,697 
1,095 
8,057 
2,432 
13,283 

1,769,826 
816,001 
206,912 
54,669 
33,342 
10,085 
48,903 

19,884,823 
8,625,593 
2,926,262 
133,662 
187,999 
179,249 
560,874 

v$l,391,938 
603,792 
207,358 

Wentworth 

Welland 

Halton 

Essex 

Kent 

Other  counties 

9,356 
13,160 
12,547 
36  741 

Total  for  Province 

196,919 

2,939,738 

32,498,462 

2,274,892 

THE  WINE  INDUSTRY 

Any  attempt  to  discuss  the  culture  of  the  grape  in  Ontario  must  take  cog- 
nizance of  the  fact  that  the  bulk  of  our  grapes  are  now  used  for  wine-making 
purposes.  It  is  conservatively  estimated  that  fifty-five  per  cent,  of  the  grape 
crop  is  used  by  the  recognized  commercial  wineries,  while  a  further  ten  per  cent., 
or  possibly  more,  is  eventually  made  into  wine.  More  liberal  estimates  place 
the  total  of  grapes  used  for  wine  purposes  at  from  seventy-five  to  eighty  per  cent., 
but  such  estimates  seem  unduly  high  when  the  figures  in  the  accompanying  table 
are  analyzed : 

Table  II — Ontario  Grape  Wine  Production 


Production 

in 

gallons 

Ontario  sales 

Exports 

Total 

Fiscal  year  ending 
October  31 

Gallons 

Value 

Gallons 

Value 

tonnage 

grapes 

used 

1923 

1924 

1925 

1926 

825,564 
1,157,371 
1,245,049 
4,464,454 

370,363 
370,229 
370,362 
521,772 

$971,761 
896,203 
747,492 

1,023,044 

362,600 

416,747 

655,936 

1,474,903 

$329,062 
317,730 
496,508 
521,423 

4,6743^ 
5,468 
5,432 
10,424 

The  above  figures  were  secured  through  the  courtesy  of  the  Board  of  License 
Commissioners  for  Ontario.  Further  information  for  several  years  previous  to 
1925  was  also  given  as  follows: — ''In  1919,  when  the  total  number  of  wineries 
was  from  twenty  to  twenty-five,  the  estimated  gallons  sold  were  263,310,  estim- 
ated in  value  at  $411,578.00;  in  1920,  the  corresponding  figures  were  342,776 
gallons  and  $528,193.00;  in  1921,  with  the  object  of  later  getting  figures  for  the 
provincial  fiscal  year,  figures  were  asked  for  the  first  nine  months  of  1921,  for 
which  period  the  respective  amounts  were  195,843  gallons  and  $346,382.00." 
These  figures,  together  with  Table  II,  will  indicate  the  rapid  growth  of  the  wine- 
making  industry. 

The  main  variety  for  wine-making  purposes  is,  of  course,  the  Concord. 
This  is  natural  since  this  variety  constitutes  close  to  seventy  per  cent,  of  the 
total  grape  acreage  in  the  Niagara  district.  Other  varieties,  such  as  the  Niagara 
for  white  wines,  are  used  to  a  lesser  extent. 

Considerable  experimental  work  needs  to  be  done  to  determine  the  best 
varieties  for  wine-making,  taking  into  consideration  yield  and  other  cultural 
factors,  as  well  as  actual  wine-making  qualities.  The  Catawba,  for  example,  is 
an  excellent  wine  variety,  but  on  account  of  its  late  maturity,  it  is  not  adapted 
to  the.  Niagara  peninsula  though  succeeding  quite  well  on  Pelee  Island  (Essex 
county).  The  Delaware  has  been  largely  used  for  wine  purposes,  but  for  several 
reasons,  chiefly  yield  and  vigour  of  vine,  it  will  likely  never  enjoy  wide  popularity 
from  the  growers'  standpoint.  Both  Catawba  and  Delaware,  being  red  grapes, 
produce  a  light-coloured  wine. 

Elvira,  a  white  grape,  was  at  one  time  quite  popular  as  a  wine  grape  in  the 
United  States.  It  is  hardy,  vigorous  and  very  productive.  Unfortunately  these 
good  qualities  are  offset  by  one  or  two  defects,  chief  of  which  is  the  thin  skin  of 
the  fruit.  ^  The  skin  bursts  easily,  thus  making  it  a  poor  shipping  variety  and 
also  lowering  its  value  as  a  wine  grape.  Elvira  gives  a  light,  white  wine  with  a 
slight  foxy  flavour. 

Ives  and  Norton,  two  black  varieties,  have  been  widely  used  for  wine- 
making.  Neither  variety  has  value  for  dessert  purposes,  but  from  a  wine-making 
standpoint,  both  should  be  thoroughly  tested  in  Ontario.  The  Ives  matures  with, 
or  just  after,  the  Concord.  The  Norton  is  later  maturing  and  on  this  account 
may  prove  to  have  little  value  for  Niagara  peninsula  conditions,  as  full  maturity 
and  high  sugar  content  are  essential  to  the  production  of  high  grade  wines. 
Incidentally  the  Norton  is  a  difficult  variety  to  propagate.  In  the  meantime 
the  Concord,  in  most  seasons  at  least,  fills  the  breach  very  acceptably  as  a  wine 
grape.  It  will  likely  continue  to  do  so  for  many  years  to  come  particularly  as  it 
constitutes  such  a  large  part  of  the  present  total  acreage. 

The  importance  of  wine-making  to  the  grape-growing  industry  has  already 
been  indicated. 

Previous  to  1916  the  consumption  in  Canada  of  native  wines  was  not  great. 
Since  that  time,  however,  there  has  been  a  rapid  increase  in  consumption  which 
wine  manufacturers  have  been  barely  able  to  meet.  Up  to  the  present  this  does 
not  appear  to  have  been  affected  by  changes  in  prohibitory  laws. 

Nevertheless  there  will  be  some  concern  because  of  the  heavy  shipments  of 
grapes  from  the  United  States.  These  shipments  are  for  the  fresh  markets  of 
course,  as  no  grapes  other  than  Canadian  grown  may  legally  be  used  for  native 
wines.  However,  these  heavy  shipments  tend  to  depress  the  market  for  fresh 
grapes,  since  the  heavy  importing  months  are  August  to  December,  with  a  con- 
sequent lowering  of  wine-grape  prices.     Imports  of  fresh  grapes  into  Canada 


from  the  United  Kingdom,  United  States,  Spain  and  other  countries  are  given 
elsewhere  in  this  bulletin.  It  will  be  noted  that  1926-27  importations  from  the 
United  States  were  very  heavy  as  compared  with  previous  years.  This  no  doubt 
was  due  to  the  very  low  prices  prevailing  in  United  States  markets  during  1926. 
Ontario  growers  have  undoubtedly  suffered  from  this  apparent  overproduction 
to  the  south  of  them. 

Further,  it  should  be  noted  that  the  export  market  is  still  untouched.  The 
production  of  native  wines  has  as  yet  been  somewhat  less  than  sufficient  to 
adequately  care  for  the  home  or  Canadian  market.  In  this  connection  it  is  of 
interest  and  value  to  refer  briefly  to  the  Australian  grape-growing  and  wine- 
manufacturing  industries. 

In  the  season  of  1924-25  the  states  of  South  Australia,  Victoria  and  New 
South  Wales  produced  a  total  of  12,350,000  gallons  of  wine. 

South  Australia  is  the  chief  wine-producing  state.  The  following  figures 
for  this  state  indicate  the  importance  of  the  industry  there. 

June,  1925 — South  Australia 

Acreage  under  wine  grapes ^^'Jqc  ^^^^^ 

Yield  of  wine  grapes .5?'oo.  *°?,^ 

Wine  made 10,502,381  gallons  . 

Value £960,632 

Compare  these  South  Australian  figures  with  Canadian,  or  Ontario  acreage 
and  production  (99.5  of  the  Canadian  grape  acreage  is  in  Ontario). 


Table  III— Ontario  Wine  Grapes,  Yield  and  Production 


1920 

1923 

1924 

1925 

1926 

7,000 
16,000 

8,000  (est'd) 

Viplrl   ^tnn*;^ 

19,000       " 

TTeprI  for  winp  ffons") 

4,675 
825,564 

5,468 
1,157,371 

5,432 
1,245,049 

10,424 

Wine  production  (gals.) 

342,776 

4,464,454 

The  1926  acreage  estimate  is  based  on  the  Dominion  Agricultural  Census 
figures  for  1920-21,  allowance  being  made  for  an  increase  of  approximately  1,000 
acres  in  vineyards  since  that  date.  Of  the  8,000  total  acreage,  7,500  is  in  the 
Niagara  peninsula.  The  figures  for  wine-grape  tonnage  and  wine  production 
were  supplied  by  the  Board  of  License  Commissioners  for  Ontario. 

The  Ontario  acreage  figures  are  for  all  grapes,  whether  for  wine  or  market. 
The  South  Australian  figures  are  for  wine-grape  acreage  only.  Total  grape 
acreage  for  the  whole  of  Australia  is  reported  to  be  in  excess  of  100,000  acres. 

Canada,  therefore,  is  manufacturing  less  than  one-quarter  as  much  wine 
as  the  one  state  of  South  Australia.  Moreover,  Canada  is  not  exporting  whereas 
Australia  as  a  whole  is  exporting  annually  about  one  million  gallons.  The  actual 
export  figures  for  Australia  are  as  follows: 

109^  706,510  gallons 

[oil .■.■.■.■.■.■.■■.■■■■ 823,982        « 

1925; ;;;;;;;;;■  ;';;;'"^;;'^ 1,054,460    " 

The  ability  of  Australia  to  export  may  be  due  in  part  to  a  four  shillings 
government  bounty  for  every  gallon  exported.     In  Canada,  on  the  other  hand, 


there  is  a  five  per  cent,  sales  tax  on  every  gallon  sold  whether  for  export  or  other- 
wise. Then  on  Canadian  sales  there  is  an  additional  excise  tax  of  73^c.  per 
gallon  and  an  Ontario  luxury  tax  of  50c.  per  gallon.  These  taxes  do  not  apply 
on  wine  sold  for  communion  purposes,  to  manufacturing  chemists,  or  direct  to 
the  Liquor  Commission. 

IMPORTS  OF  GRAPES  AND  RAISINS 

Since  1895  there  has  been  a  steady  increase  in  fresh  grape  imports  into 
Canada.  These  imports  are  of  course  mainly,  if  not  entirely,  of  the  Vinifera  or 
"California"  varieties,  as  they  are  more  familiarly  known  to  the  consuming 
public.  These  varieties  may  be  found  on  the  fruit  stands  of  our  cities  at  all 
times  during  the  grape  season.  They  are  of  distinct  quality  and  flavour,  fii'm, 
sweet  and  little  subject  to  rot.  The  price  of  this  imported  product  is  usually 
necessarily  high,  and  as  they  are  used  for  high-class  dessert  purposes,  it  is  not 
thought  that  they  compete  with  the  native  varieties.  Nevertheless  there  are 
indications,  especially  evident  in  the  fall  of  1926,  that  heavy  production  in 
California,  followed  by  heavy  export  to  Canada,  is  going  to  have  a  direct  and 
depressing  effect  on  the  price  of  native  home-grown  varieties.  Growers  in  the 
eastern  United  States  felt  this  competition  from  California  grapes  very  keenly 
indeed  in  1926,  very  low  prices  prevailing  in  the  grape  regions  of  New  York 
state.  Returns  generally  were  probably  little  better  than  half  those  secured  in 
Ontario— $59.00  per  ton. 

The  following  table  of  imports  of  grapes,  mostly  from  the  United  States,  is 
therefore  of  considerable  interest : 


¥ 


Table  IV — Imports  of  Fresh  Grapes  into  Canada 


Year 

Quantity 

Value 

1895 

977,754 

936,344 

3,502,989 

6,200,160 

11,202,740 

10,965,517 

12,565,121 

16,766,546 

56,118 

1900 

55,327 

1910 

221,887 

1915 

317,183 

♦1923 

874,941 

*1924 

862,298 

*1925 

826,531 

tl926 

928,744 

*Dominion  fiscal  year,  April  Ist-March  31st. 

fTen  months,  April,  1926-January,  1927  (inclusive). 

The  bulk  of  the  above  imports  (over  90  per  cent.)  are,  of  course,  from  the 
United  States.  The  large  1926  crop  in  the  United  States  and  the  parallel  lower 
prices  are  clearly  indicated  in  the  following  figures: 

Table  V — Imports  of  Fresh  Grapes  from  the  United  States 


Year 

Quantity 
in  lbs. 

Value 

Average 

Declared 

Value  per  lb. 

♦1923 

10,469,102 

9,479,571 

11,549,342 

16,305,114 

$773,348 
683,603 
703,178 
855,724 

C.7.39 

*1924 

7.21 

♦1925 

6.09 

1926  (10  months) 

5.25 

*Dominion  fiscal  year. 
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It  will  be  seen  that  each  year  since  1923  there  has  been  a  decrease  in  the 
declared  per  pound  value  of  the  imports-,  the  low  figure  of  5.25c.  for  1926  being 
appreciably  lower  than  that  for  any  previous  year.  The  trend  of  values  is  per- 
haps more  clearly  portrayed  in  Table  VI,  where  the  per  pound  values  of  the 
heavy  importing  months  are  given  separately,  not  averaged  with  the  low  import, 
high-price  winter  months.  Thus  September  values  were  successively  7.19c., 
6.78c.,  6.05c.  and  5.09c.  for  1923,  1924,  1925  and  1926,  respectively.  Similar 
October  values  were  6.74c.,  6.16c.,  5.15c.  and  4.06c.  Thus  there  was  a  steady 
decline  year  by  year  for  both  months.  In  1926  it  will  be  noted  that  the  low  4.06c. 
value  for  October  rose  during  November  to  5.36c.,  yet  the  imports  were  prac- 
tically the  same  for  both  months,  4,805,694  pounds  in  October  and  4,521,246 
pounds  in  November.  It  is  evident  that  the  diminishing  seasonal  supply  of 
Ontario  grapes  favoured  a  corresponding  increased  price  for  the  imported  pro- 
duct. Other  similar  instances  could  be  given.  For  example,  November,  1925, 
imports  were  over  thirty  per  cent,  greater  than  for  October  of  the  same  year. 
Yet  the  average  customs  declared  value  advanced  from  5.15c.  for  October  to 
6.16c.  for  November.  Apparently  then  the  native  and  imported  grapes  do 
compete  with  one  another,  for,  if  native  grapes  affect  the  price  of  imported  stock 
the  reverse  must  be  equally  true. 


Table  VI — Imports  of  Grapes  into  Canada  from  the  United  States — Average 

Value  per  Pound  by  Months 

1923-24 

1924-25 

1925-26 

1926-27 

April 

c.42.12 

33.12 

32.71 

19.03 

8.84 

7.19 

6.74 

6.64 

8.13 

11.14 

21.07 

17.32 

c.36.20 

27.63 

26.58 

15.25 

7.09 

6.78 

6.16 

7.66 

8.34 

14.82 

27.44 

41.04 

c.27.52 

24.71 

21.98 

14.01 

5.82 

6.05 

5.15 

6.07 

6.13 

7.58 

12.87 

21.22 

c.28.59 

May 

June : 

Tulv 

24.50 

26.16 

9.04 

August 

5.51 

September 

October '. 

5.09 
4.06 

November 

December 

5.36 
6.08 

January 

10.76 

February 

March 

The  above  figures  have  been  calculated  from  figures  secured  from  the  Department  of  Trade 
and  Commerce,  which  give  the  total  imports  and  the  total  value  of  same,  month  by  month. 

With  the  tremendously  increased  grape  acreage  both  in  California  and  the 
eastern  States,  there  is  every  indication  that  the  present  diversion  of  California  ! 
grapes  to  Canada  will  at  least  be  maintained  and  probably  increased.  What 
the  effect  of  this  will  be  on  the  price  of  Canadian-grown  grapes  is  perhaps  not 
entirely  clear,  but  it  does  seem  probable  that  it  will  have  a  depressing  effect  as 
in  1926.  The  lower  prices  of  1926  cannot  be  entirely  ascribed  to  the  late  season 
and  imperfect  maturity  of  our  own  grapes.  Heavy  imports  are  at  least  partly 
responsible  and  must  be  reckoned  with  in  future.  | 

It  may  be  suggested,  of  course,  that  since  the  imported  grapes  are  entirely  j 
for  dessert  purposes,  and  since  Ontario  grapes  are  mainly  used  for  wine  purposes  ' 
(65  per  cent.),  that  the  price  of  the  former,  however  low,  would  not  influence  the  | 
price  of  our  own  grapes.  It  must  not  be  forgotten,  however,  that  the  price  of  1 
wine  grapes  is  not  set  independently  but  is  determined  by  the  market  price  for  \ 
fresh  grapes.  t 


Referring  again  to  Table  VI,  it  is  interesting  to  compare  the  declared  customs 
values  ranging  as  low  as  4.06c.  per  pound  with  the  usual  retail  selling  price  of  the 
imported  grapes.  Imported  grapes  were  retailing  in  St.  Catharines  during 
October,  1926,  at  twelve  cents  per  pound  or  at  the  rate  of  about  eighty-five  cents 
per  our  six-quart  basket.  Considering  the  nature  of  the  imported  grape,  this 
may  certainly  be  considered  a  competitive  price.  The  retailer  could  probably 
well  afford  to  sell  at  comparatively  low  prices  as  the  price  to  importing  wholesalers 
during  1926  reached  as  low  a  figure  as  $35  per  ton  f.o.b.  California  shipping  point. 
This  is  one  and  three-quarter  cents  per  pound. 

Further,  as  to  competition,  it  is  often  thought  that  California  grapes  do  not 
enter  Canada  in  any  great  amount  during  the  height  of  our  own  grape  season. 
Customs  entries,  however,  show  that,  while  some  grapes  are  imported  during 
every  month  of  the  year,  yet  by  far  the  heaviest  importations  are  during  the 
months  of  September,  October,  November  and  December.  During  the  remaining 
months  imports  are  comparatively  negligible. 

Raisins  are  imported  into  Canada  chiefly  from  the  United  States,  Spain  and 
Turkey,  though  Turkish  shipments  seem  to  be  falling  off.  On  the  other  hand 
steadily  increasing  amounts  are  coming  from  Australia,  shipments  from  this 
country  ranking  ahead  of  Turkey  for  the  first  time  in  1926.  Imports  during  the 
past  few  years  were  as  follows: 


Table  VII — Imports  of  Raisins,  Dried,  into  Canada 


. 

Years  ended  March  31st 

Eight 
months 

1924 

1925 

1926 

ended 

Nov.  30, 

1926 

From  United  Kingdom 

210,949 

35,690,194 

29,502 

96,251 

1,444,992 

1,149,741 

170,410 

154,121 

41,232,094 

158,458 

111,380 

1,547,270 

1,151,469 

66,840 

635,040 
31,006,435 

75,555 

11,300 

1,658,863 

377,365 

47,174 

998,137 

"      United  States 

25,314,018 

"      Australia 

"      Greece 

685,091 
49,294 

"      Spain 

910,101 

"      Turkey 

407,726 

"      Other  countries 

218,337 

Total  pounds 

38,792,039 

44,421,632 

33,811,732 

28,582,704 

Value 

$3,222,162 

$3,157,677 

$2,325,285 

$2,157,208 

SELECTION  OF  VARIETIES 


Possibly  it  is  of  little  value  to  analyze  the  variety  question  at  any  great 
length  inasmuch  as  the  Concord  so  completely  overshadows  all  other  varieties. 
While  actual  figures  are,  of  course,  not  available  a  careful  estimate  of  grape 
plantings  by  varieties,  made  by  an  individual  in  close  touch  with  the  industry  for 
some  years  past,  is  as  follows: 


Concord 67% 

Niagara 12  " 

Worden 8  " 

Rogers' 7  " 


Champion 2% 

Moores 2  " 

Campbell  Early 1  " 

Various 1  " 


100% 
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Thus  the  Concord  is  estimated  to  constitute  two-thirds  of  the  total  acreage. 
That  this  estimate  closely  approximates  the  actual  plantings  is  indicated  by  the 
following  figures  of  sales  of  grapevines  by  one  of  the  larger  Ontario  nurseries: 

Table  VIII — Sales  of  Grapevines,  1919-1926 


Year 

Agawam 

Campbell 
Early 

Concord 

Lindley 

Moore 
Early 

Niagara 

Worden 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1,046 
618 

455 
3,439 
6,991 
2,636 

582 
1,336 

358 
349 
1,311 
2,345 
2,081 
1,560 
624 
1,458 

27,253 
21,223 
39,135 

165,124 
96,352 

110,035 
69,516 
90,793 

292 
673 
726 
2,127 
415 
683 
157 
166 

1,738 
1,127 
937 
1,970 
2,610 
1,815 
1,361 
1,347 

2,656 
6,679 
3,401 

17,662 
7,039 

10,504 
7,787 

13,961 

4,639 

7,086 

7,171 

17,156 

13,935 

17,532 

12,665 

7,917 

Total 

Percentage. . . 

17,103 
2.08 

10,086 
1.22 

619,431 
75.31 

5,239 
.64 

12,905 
1.57 

69,689 

8.47 

88,101 
10.71 

These  figures,  of  course,  are  for  recent  plantings.  They  indicate  a  still 
higher  proportion  of  Concords  than  the  67  per  cent,  estimated,  but  the  old- 
established  vineyards  probably  contain  a  relatively  higher  proportion  of  varieties 
other  than  the  Concord.  This  is  indicated  in  that  the  planting  of  the  Rogers' 
hybrids,  for  example,  are  known  to  have  fallen  off  considerably  in  recent  years. 
Also  the  estimate  and  the  nursery  figures  are  not  strictly  comparable  as  the  latter 
give  sales  for  only  two  Rogers'  varieties,  Agawam  and  Lindley,  and  further  do 


Fig.  2. — The  Patricia  grape,  a  new  variety  originated  near  St.  Catharines,  Ontario. 


11    ' 

not  take  Into  account  sales  of  miscellaneous  varieties.  Nevertheless  the  pre- 
ponderance of  Concord  is  evident,  with  Niagara  and  Worden  following  far 
behind. 

In  discussing  varieties,  the  ultimate  purpose  of  the  fruit,  whether  for  dessert 
or  wine,  should  be  carefully  considered.  The  variety  question  from  the  wine 
standpoint  has  already  been  briefly  discussed  in  the  section  of  the  bulletin 
dealing  with  the  wine  industry.  Further  varietal  discussion  at  this  time  will 
have  reference  primarily  to  fresh  grapes  for  the  market,  and  ostensibly  to  be  used 
for  dessert  purposes. 

While  the  Concord  now  dominates  the  fresh-fruit  trade  even  as  it  does  the 
wine  industry,  yet  it  is  likely  that  new  varieties  will  be  introduced  from  time  to 
time  which  will  be  more  desirable  for  dessert  purposes.  If  varieties  can  be 
originated  which,  while  possessing  adaptability  to  our  climate,  combine  with  this 
adaptability  something  of  the  general  quality,  flesh-type  and  long-keeping 
characters  of  the  "European"  or  "California"  varieties,  then  it  would  seem 
possible  to  displace  some  of  the  imported  product.  There  is  an  ample  market 
here,  too,  as  imported  grapes  for  the  calendar  year  1926  amounted  to  over 
16,000,000  pounds  or  almost  half  of  the  estimated  Canadian  grape  yield.  Some 
of  our  present  varieties,  such  as  Campbell,  Lindley,  Herbert,  etc.,  possess  Euro- 
pean variety  characters  to  a  certain  extent.  Unfortunately  such  varieties  are 
inclined  to  fall  short  in  other  ways.  Generally,  however,  it  would  seem  desirable 
in  future  grape  plantings  to  give  more  attention  to  better  dessert  varieties. 
Given  the  right  type  of  native  grape  the  dessert  market  should  be  capable  of  very 
considerable  expansion,  partly  at  the  expense,  of  course,  of  the  present  heavy 
imports. 

It  is  recognized  that  some  educational  work  will  be  required  to  bring  about 
the  above  suggested  condition,  even  when  the  right  type  of  native  dessert  grape 
is  available.  It  must  not  be  forgotten  that  the  Canadian  buying  public  up  to 
the  present  has  been  "educated,"  in  so  far  as  native  grapes  are  concerned,  to  the 
Concord  and  similar  varieties  with  their  more  or  less  "foxy"  odour  and  taste. 
The  average  purchaser  has  learned  to  expect  this  characteristic  in  native  grapes; 
he  has  perhaps  acquired  a  taste  for  it  and  may  not  take  any  too  kindly  to  native 
varieties  of  less  pronounced  "foxiness."  The  writer  has  at  various  times  taken 
urban  visitors  through  the  Horticultural  Experiment  Station  vineyard.  It  is  a 
peculiar  fact,  but  none  the  less  true,  that,  with  few  exceptions  these  visitors,  who 
know  few  if  any  varieties  by  name,  prefer  the  "foxy"  grape,  though  admitting 
that  the  Herbert,  for  example,  is  a  nice  grape.  Yet  the  Herbert  represents  a 
type  of  grape,  possessing  Vinifera  characters,  such  as  firmness  of  flesh,  high 
quality,  freedom  from  foxiness  and  long-keeping,  in  considerable  degree. 

In  the  selection  of  varieties,  roadside  marketing  should  also  be  considered. 
Such  varieties  as  Winchell  and  Brighton  are  of  doubtful  value  where  shipment 
to  market  is  necessary.  For  local  sale  as  from  the  roadside  market,  however, 
their  thin,  easily-broken  skin  would  not  affect  their  sale.  And  their  quality  is 
such  as  to  commend  them  to  the  most  critical. 

Recommkndkd  Varieties 

Wine — Concord,  Worden,  Niagara. 

Market — Moore,     Campbell,    Lindley,     Worden,     Diamond,     Niagara,    Concord,  Herl  ert 
Agawam,  Vergennes. 

Roadside  Markets — Winchell  and  Brighton,  in  addition  to  any  or  all  of  above. 
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Pollination 

In  the  above  lists  there  are  three  varieties  which  are  often  called  "Rogers' 
Hybrids."  There  are  Lindley  (Rogers'  9),  Agawam  (Rogers'  15)  and  Herbert 
(Rogers'  44).  Of  these  three,  Agawam  is  self-fertile  or  self-fruitful,  so  that  it 
may  be  planted  without  reference  to  cross-pollination.  Lindley  and  Herbert, 
however,  and  also  Brighton,  are  self -unfruitful.  Therefore,  in  planting,  pro- 
vision must  be  made  to  include  with  them  good  pollinators  such  as  Concord  and 
Niagara,  or  in  fact  any  of  the  other  varieties  recommended,  all  of  which  with  the 
exceptions  noted  are  self-fruitful  and  good  pollinators.  Brighton  apparently  is 
easily  cross-pollinated  as  it  almost  invariably  sets  good  crops  of  large,  well-filled 
bunches.  Lindley  and  Herbert  are  not  so  easily  pollinated  as,  even  where  ample 
provision  has  been  made  for  cross-pollination,  the  bunches  are  apt  to  be  straggly 
and  the  yield  light. 


Fig.  3. — Grape  self-fertility  tests.     Left  to  right,  Salem,  Agawam  and  Massassoit.     The  three 

upper  bunches  were  self-fertilized,  the  three  lower  bunches  cross-fertilized.      With  the 

exception  of  Agawam,  the  Rogers'  varieties  require  cross-pollination. 


Further  more  specific  varietal  notes  are  given  in  the  following  paragraphs, 
the  varieties  being  arranged  alphabetically. 

Agawam  {Rogers'  15). — This  is  a  red-fruited  variety  resulting  from  a  cross 
of  Carter  or  Mammoth  Globe  (red  Labrusca)  with  Black  Hamburg  (Vinifera). 
Because  of  its  self-fruitfulness,  Agawam  is  probably  the  most  widely  planted  and 
popular  Rogers'  hybrid.  It  is  vigourous,  though  subject  to  mildew,  usually  hardy, 
and  moderately  productive.     Bunches  and  berries  are  large  and  attractive  in 
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appearance.  In  flavour  it  is  rich,  sweet,  but  decidedly  foxy.  It  also  falls  some- 
what short  in  fruit  characters  in  that  the  skin  is  thick  and  the  pulp  rather  coarse 
and  solid.     The  fruit  keeps  excellently  in  storage. 

Brighton. — This  variety,  often  incorrectly  referred  to  as  a  Rogers'  hybrid,  is 
of  particular  interest  in  that  it  is  a  secondary  Vinifera-Labrusca  hybrid.  It  was 
originated  by  Jacob  Moore,  of  Brighton,  N.Y.,  from  a  cross  of  Diana  Hamburg, 
a  Vinifera-Labrusca  hybrid,  crossed  with  Concord,  a  pure  Labrusca.  Brighton 
is  vigorous,  productive,  adapted  to  varying  soil  conditions,  and,  for  a  vinifera 
hybrid,  relatively  resistant  to  fungi.  In  season  it  is  considerably  earlier  than 
Concord.  The  bunches  are  attractive  and  larger  than  those  of  most  native 
varieties.  The  medium-sized  berries  are  well  and  not  too  compactly  distributed. 
In  quality  it  is  excellent,  being  among  the  best,  if  not  the  best,  of  the  varieties 
of  native  extraction.  Unfortunately  it  deteriorates  rapidly  after  picking,  and, 
in  addition,  the  skin  is  very  thin,  easily  broken,  and  the  variety  therefore  not 
adapted  to  shipping.  For  the  amateur  there  is  no  more  attractive  variety. 
Also  for  local  and  roadside  marketing  it  should  find  a  ready  and  profitable  sale. 

Campbell  Early. — This  variety  was  originated  by  Geo.  W.  Campbell,  of 
Delaware,  Ohio.  It  is  a  seedling  of  Moore  Early  pollinated  by  another  pro- 
duction of  Campbell's,  a  Belvidere-Muscat  Hamburg  seedling.  It  was  intro-. 
duced  in  1892.  Were  it  not  for  capriciousness  as  to  soils,  Campbell  Early  would 
be  widely  and  deservedly  popular  as  an  early  variety.  Unfortunately  it  reaches 
perfection  on  light,  deep  soils  only  and  is  therefore  often  referred  to  as  a  "sand" 
berry.  When  thus  grown  it  has  many  fine  qualities.  In  season  it  is  ten  days 
to  two  weeks  in  advance  of  Concord.  The  vine  is  hardy,  vigorous  and  produc- 
tive. The  bunches  and  berries  are  large  and  attractive,  blue-black  in  colour. 
The  quality  is  excellent  when  mature,  being  free  from  foxiness  and  from  acidity 
about  the  seeds.  Because  of  the  fact  that  it  colours  well  in  advance  of  maturity, 
it  is  often  picked  too  early  and  its  reputation  suffers  in  consequence.  The  fruit 
keeps  and  ships  well. 

On  the  heavier  soils,  such  as  our  grapes  are  usually  planted  on,  Campbell 
Early  is  anything  but  satisfactory.  It  falls  off  in  productiveness;  the  fruit  on 
individual  bunches  matures  unevenly  and  over  a  long  season,  unripe  fruit  in 
Concord  season  being  quite  common;  and  the  bunches  are  apt  to  be  poorly  filled, 
straggly  and  variable  in  size.  Thus  Campbell  Early  falls  short  in  that  it  has  not 
the  elasticity  of  constitution  of  many  other  native  varieties  which  permit  of 
their  being  grown  under  varying  conditions  of  soil  and  climate.  On  the  right 
soil  however,  deep  and  comparatively  light,  Campbell  Early  is  an  excellent 
early  variety. 

Concord. — This  variety  was  originated  by  E.  W.  Bull  of  Concord,  Mass., 
from  the  seed  of  a  wild  grape  planted  in  1843.  It  was  introduced  in  1854.  The 
Concord  is  the  most  popular  and  widely  grown  grape  in  Ontario,  constituting 
close  to  70  per  cent,  of  the  total  acreage.  The  outstanding  character  which  has 
given  to  the  variety  its  present  popularity,  is  its  adaptability  to  varying  soils  and 
climatic  conditions.     It  is  everywhere  productive,  irrespective  of  soil  type. 

Though  not  high  in  quality,  and  possessed  of  a  foxy  taste,  yet  Concord  is 
well  liked  as  a  table  grape.  The  fruit  is  an  attractive  blue  with  heavy  bloom; 
bunches  are  of  good  size,  regular  and  well-filled.  Concord,  which  is  a  pure 
Labrusca,  does  not  ship  or  keep  well  as  compared  with  varieties  possessing 
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Vinifera  blood,  such  as  Campbell,  Agawam,  Herbert,  etc.  It  is  inclined  to 
shell  rather  badly  if  held  for  any  length  of  time.  The  place  occupied  by  the 
Concord  in  the  production  of  wine  has  already  been  noted. 

Diamond.- — Originated  about  1870  by  Jacob  Moore  of  Brighton,  N.Y. 
Diamond  has  made  its  way  slowly  but  surely  as  a  meritorious  green  grape.  It 
is  a  seedling  of  Concord,  fertilized  with  lona,  a  Labrusca-Vinifera  hybrid. 
Though  not  as  well  known  or  as  widely  planted  as  Niagara,  it  falls  little  if  at  all 
short  of  that  variety  in  general  all-round  desirability.  Compared  with  Niagara, 
Diamond  is  somewhat  less  productive,  fully  as  hardy  and  vigorous,  and  slightly 
earlier  in  season.  In  fruit  character  it  has  many  of  the  qualities  of  both 
Vinifera  and  Labrusca,  yet  at  the  same  time  possessing  a  sprightliness  not  found 
in  the  former,  and  lacking  the  foxiness  of  the  latter.  In  vine  characters  it  is 
wholly  Labrusca.  Though  it  is  now  grown  in  the  Niagara  District  to  a  con- 
siderable extent.  Diamond  deserves  even  wider  recognition  from  both  commercial 
and  amateur  growers. 

Herbert  or  Rogers'  44. — Is  a  sister  seedling  to  Agawam,  arising  from  the  same 
cross  made  by  E.  S.  Rogers  in  1851.  Of  the  ''Black  Rogers"  Herbert  is  probably 
the  best.  When  well-grown  and  properly  mature  it  is  hardly  surpassed  in  qual- 
ity among  varieties  derived,  in  part  at  least,  from  our  native  species.  Consider- 
ing all  things,  hardiness,  vigor,  early  season,  large  size  and  handsome  appearance 
of  fruit,  keeping  and  dessert  qualities,  Herbert  is  probably  the  finest  table 
grape  so  far  evolved  in  the  amelioration  of  our  native  grapes.  As  with  most 
black  grapes  the  fruit  colours  somewhat  in  advance  of  maturity,  and  when  thus 
picked  there  is  an  astringency  that  wholly  disappears  with  proper  maturity. 
The  variety  keeps  excellently  for  many  weeks  in  ordinary  cool  cellar  storage. 
It  is  worthy  of  attention  from  growers  who  cater  to  markets  which  appreciate 
high  quality  grapes  of  native  origin.  The  Herbert  has  not  the  sweetness,  per- 
haps, of  Vinifera  or  "California"  varieties,  but  it  has  a  sprightliness  with  its 
richness  of  flavour  which  does  not  cloy  the  appetite  as  do  the  Vinifera  varieties. 
As  previously  indicated  Herbert  is  self-unfruitful,  and  therefore  requires  inter- 
planting  with  good  pollinating  varieties  such  as  Concord  and  Niagara. 

Lindley  or  Rogers'  9. — Resulted  from  a  cross  of  Carter  (a  red  Labrusca,  and 
White  Chasselas  (Vinifera).  Lindley  would  be  unsurpassed  as  a  red  grape  were 
it  not  for  the  fact  that  it  is  self  unfruitful.  Cross-pollination  is  necessary, 
but  unfortunately,  provision  for  cross-pollination  dees  not  always  insure  that  it 
will  take  place.  Too  often  weather  conditions  may  not  be  to  the  liking  of  bees 
and  other  pollen  carrying  insects.  Of  the  Rogers'  varieties,  Lindley  seems  the 
most  difficult  to  cross-pollinate  successfully.  Yet  when  pollination  is  effective 
there  is  no  more  desirable  red  grape  than  the  Lindley.  The  crop  is  good,  the 
bunches  are  of  good  size,  the  berries  are  large,  uniform  and  attractive,  being  a 
clearer  brighter  red  than  other  "Red  Rogers,"  and  the  quality  of  course  is  excel- 
lent— fine-grained,  juicy  and  tender  without  evident  pulpiness.  The  skin  is 
relatively  thin  as  compared  with  other  Rogers'  Hybrids,  but  is  tough  and  does 
not  crack  easily,  so  that  the  variety  is  an  excellent  shipper  and  keeps  well.  In 
vine  characters  the  Lindley  is  very  vigourous,  hardy  and  healthy,  though  subject 
of  course  to  mildew.  In  addition  it  is  perhaps  somewhat  capricious  as  to  soils,  j 
Nevertheless,  even  with  this  lack  of  adaptation,  and  with  its  self-unfruitfulness, 
Lindley  is  popular  with  many  growers.     Of  late  years,  Agawam,  because  of  self- 
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fruitfulness,  has  been  more  extensively  planted  than  Lindley.     A  self-fruitful 
Lindley  would  be  a  boon  to  grape  growers. 

Moore  Early. — This  variety,  probably  a  seedling  of  Concord,  was  originated 
by  John  B.  Moore,  of  Concord,  Mass.,  and  was  introduced  in  1877.  Though 
lacking  somewhat  in  vigour  and  in  adaptability  to  varying  soil  conditions, 
Moore  Early  still  remains  our  standard  early  blue  grape.  Moore  Early  is  much 
like  its  parent  variety,  Concord,  differing  mainly  in  season,  vigour  and  product- 
iveness. It  has  not  the  robustness  of  constitution  of  the  Concord,  requiring 
more  careful  culture  if  satisfactory  crops  are  to  be  secured.  The  bunches  are 
good  in  size  and  medium  only  in  quality,  though  much  superior  to  that  other  early 
blue,  the  Champion,  which  it  should  entirely  displace.  From  a  marketing 
standpoint  Moore  Early  must  be  handled  quickly  as,  once  the  fruit  is  cut,  it 
deteriorates  very  quickly.    « 

Niagara. — This  variety,  a  seedling  of  Concord,  was  introduced  in  1882  by 
the  Niagara  Grape  Company.  Due  to  the  advertising  given  the  variety,  and  the 
method  of  dissemination  whereby  the  above  company  retained  control  of  the 
stock  for  many  years  after  its  introduction,  Niagara  jumped  into  immediate 
popularity.  This  advertising,  which  subsequently  proved  to  be  overadvertising, 
counted  against  the  variety  in  the  long  run.  Nevertheless  it  is  our  most  popular 
and  widely  grown  white  grape.  It  would  probably  be  more  popular  if  it  were 
allowed  to  ripen  properly  before  being  picked.  The  vine  is  vigorous,  moderately 
hardy,  as  productive  as  Concord  but  more  subject  to  disease.  The  bunches  are 
large,  surpassing  Concord  in  this  respect,  and  well-filled,  almost  too  well-filled 
in  fact,  being  so  tight  and  unyielding  that  individual  berries  are  easily  crushed 
in  handling.  In  flavour  Niagara  possesses  the  typical  Labrusca  foxiness,  liked 
by  some  and  not  by  others.  As  with  any  variety  of  grape  it  must  be  fully  mature 
before  its  full  flavour  is  developed.     Then  it  is  good  in  quality. 

Vergennes. — Vergennes  originated  as  a  chance  seedling  in  the  garden  of 
William  E.  Greene  of  Vergennes,  Vermont.  It  is  a  red  fruited  variety  and  prob- 
ably a  pure  Labrusca.  Owing  to  its  many  good  characters,  particularly  heavy 
and  regular  bearing,  and  excellent  shipping  and  keeping  qualities.  Vergennes 
has  steadily  increased  in  popularity.  It  requires  relatively  heavy  pruning, 
else  it  will  overbear,  thus  delaying  its  season  and  giving  poorly  coloured  fruit. 
Overbearing  also  will  induce  biennial  bearing  in  this  variety.  When  well-ripened 
the  fruit  is  an  attractive  red.  Because  of  this  late  ripening,  due  to  insufficient 
pruning,  and  also  because  of  its  somewhat  straggly  habit  of  vine  growth,  Ver- 
gennes is  not  popular  with  some  growers.  If  sufficiently  pruned,  however,  so 
that  the  crop  is  of  moderate  proportions,  Vergennes  will  mature  about  in  Concord 
season.  With  an  overload  the  season  will  drag  on  for  ten  days  or  more.  Though 
not  of  the  highest  quality,  Vergennes  is  sufficiently  good,  and  in  addition  it  is  an 
excellent  keeper,  probably  surpassing  all  other  pure  Labruscas  in  this  respect. 
It  is  a  self-fruitful  red  grape,  another  point  very  much  in  its  favour,  since  cross- 
pollination  is  not  necessary. 

Winchell  or  Green  Mountain. — ^Was  originated  in  Vermont  about  1850  from 
seed  of  an  unknown  purple  grape.  It  was  introduced  in  1888.  The  variety  is 
included  in  the  recommended  list  mainly  because  of  its  early  season  and  high 
quality  which  should  make  it  an  admirable  grape  for  the  roadside  market.  Unfor- 
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tunately  it  is  not  suited  to  anything  but  local  markets  as  the  thin  tender  skin 
of  the  fruit  is  very  easily  broken.  In  vine  characters  Winchell  is  usually  vig- 
orous, hardy  and  productive.  New  vines  are  often  somewhat  slow  to  establish 
themselves,  but  once  started,  do  well.  The  bunches  ordinarily  are  quite  large, 
though  varying  in  this  respect,  and  rather  loose.  The  berries  are  below  medium 
in  size  being  somewhat  too  small  for  a  first  class  commercial  grape.  In  quality 
Winchell  is  of  the  best,  sweet,  melting  and  without  foxiness. 

Worden. — The  Worden,  another  Concord  seedling,  was  originated  by 
Schuyler  Worden,  of  Oswego  County,  New  York,  from  seed  planted  about  1862. 
Were  it  not  for  the  fact  that  due  to  its  tender  skin,  the  fruit  often  cracks  badly, 
thus  rendering  it  unfit  for  marketing,  Worden  would  be  a  strong  competitor  of 
Concord.  Compared  with  the  parent  variety,  Worden  is  equally  hardy,  vig- 
orous and  productive,  though  probably  somewhat  less  adaptable  to  varying 
soils.  Both  bunches  and  berries  are  larger  than  Concord,  of  better  quality,  and 
about  a  week  earlier  in  season.  The  earlier  season  is  of  considerable  importance 
in  the  Niagara  District,  as  weather  conditions  at  times  prevent  varieties  of  the 
Concord  season  or  later  from  maturing  properly.  Worden  has  another  weakness, 
not  previously  mentioned,  which  is  that  the  berries  sometimes  fail  to  colour 
properly,  retaining  a  purplish  immature  tinge. 

Other  Varieties 

There  are  a  number  of  good  varieties  other  than  those  in  the  foregoing  list, 
which  might  well  be  added  to  it.  However,  the  thought  has  been  to  reduce  the 
number  of  recommended  varieties  as  much  as  possible  and  yet  have  a  representa- 
tive list  with  varieties  covering  the  season  and  suitable  for  all  purposes.  Among 
varieties  which  might  have  been  included  are,  Delaware,  Salem  and  Wilder. 

Delaware. — A  red  grape,  is  well  known  to  both  grower  and  consumer.  In 
quality  it  is  without  equal  amongst  our  native  varieties,  equalling  the  vinifera 
or  old  world  varieties  in  fact.  Because  of  this  it  justly  commands  a  premium 
as  a  dessert  grape  on  most  markets.  Delaware  falls  short  in  vigor  of  vine,  yield, 
and  size  of  bunch  and  berry.  Vigor  and  yield  can  be  offset  largely  by  close 
planting,  but  the  small  size  of  the  bunch  and  fruit  must  always  count  against  the 
variety.  In  addition  the  foliage  is  quite  susceptible  to  mildew.  Another 
difficulty  is  that  birds  are  very  partial  to  the  clear-skinned,  attractive  looking, 
high  quality  fruit,  with  the  result  that  all  exposed  bunches  are  likely  to  be  so 
badly  damaged  as  to  entirely  prevent  their  sale.  As  a  wine  grape  Delaware 
has  been  widely  used  and  much  sought  by  wine-makers.  Whether  for  wine  or 
for  dessert,  the  variety,  if  it  be  successfully  grown,  must  have  more  than  ordinary 
care  and  attention.  Requisites  are,  a  deep  rich  well-drained  soil,  close  planting, 
thorough  cultivation  and  relatively  heavy  pruning. 

Salem. — Salem  or  Rogers'  22  might  well  have  been  included  in  the  recom- 
mended list  were  it  not  for  the  fact  that  this  list  already  contains  four  red  grapes, 
Agawam,  Brighton,  Lindley  and  Vergennes.  Salem  is  self-unfruitful,  as  are  also  j 
Brighton  and  Lindley.  It  must  therefore  be  interplanted  with  a  good  pollinat- 
ing variety.  Salem  is  a  sister  hybrid  to  Agawam  and  Herbert,  the  parents 
of  all  three  being  Carter  and  Black  Hamburg.  Of  the  Salem,  Hedrick,  in  "Grapes 
of  New  York"  writes  as  follows:     ''Salem  is  one  of  the  Rogers'  hybrids  of  which 
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the  originator  is  said  to  have  thought  most  and  to  which  he  gave  the  name  of 
his  place  of  residence.  Taking  all  of  its  characters,  the  variety  is  as  close  an 
approximation  to  the  ideal  Rogers  had  in  mind  of  an  European  grape  and  an 
American  vine  as  any  one  of  the  score  or  more  of  his  hybrids.  Salem  ranks  among 
the  best  of  these  hybrids  for  either  the  garden  or  the  commercial  vineyard,  and 
while  commonly  found  in  both  it  has  not  been  sufficiently  recognized  by  those 
who  grow  grapes  for  the  market.  It  is  difficult  to  say  why  it  is  not  more  largely 
grown  as  a  market  fruit  in  New  York.  The  two  chief  faults,  unproductiveness 
and  susceptibility  to  mildew,  are  not  found  in  all  localities,  and  in  these  at  least 
and  especially  near  good  markets,  Salem  ought  to  take  high  rank  as  a  commercial 
fruit." 

Wilder  or  Rogers*  4. — Is  another  of  the  Carter-Black  Hamburg  hybrids. 
It  is  rated  as  being  one  of  the  most  dependable  of  the  Rogers'  Hybrids,  being 
vigorous,  hardy  and  moderately  productive.  As  in  the  case  of  all  the  Rogers' 
varieties  excepting  Agawam,  Wilder  is  self-unfruitful.  Wilder  falls  somewhat 
short  of  Herbert,  a  sister  "Black  Rogers,"  in  quality,  and  as  the  Herbert  is 
almost  equally  dependable  in  vine  characters  and  is  usually  superior  in  appear- 
ance, Herbert  rather  than  Wilder  has  been  included  in  the  recommended  list. 
h  In  addition  to  Delaware,  Salem  and  Wilder  there  are  a  number  of  other 

varieties  grown  to  some  extent  at  least  in  Ontario,  which  should  be  mentioned. 
These  are  Barry,  Catawba,  Champion,  Lincoln,  Lucille,  Massasoit,  Moyer  and 
Pocklington. 

^'  Barry  {Rogers'  43). — Is  a  black  fruited  variety  of  distinctly  high  quality, 

resembling  Black  Hamburg,  one  of  its  parents,  in  many  particulars.  It  is  an 
excellent  keeper. 

Catawba. — ^A  red  grape,  once  much  favoured  for  wine-making,  requires  too 
long  a  season  to  mature  properly  in  the  Niagara  Peninsula.  It  has  done  well 
however,  in  Essex  County,  particularly  on  Pelee  Island. 

■  Champion. — Should  be  mentioned  only  to  condemn  it.     It  is  grown  as  an 

early  variety,  but  like  so  many  grapes,  colours  long  before  it  is  mature.  Champ- 
ion is  generally  credited  with  destroying  public  confidence  in  grapes,  a  reputation 
which  it  undoubtedly  merits.  At  its  best  it  is  distinctly  poor  in  quality.  At 
its  worst,  which  is  its  usual  condition  since  it  is  almost  invariably  picked  before 

j     fully  ripe,  it  is  decidedly  poor  and  sour. 

Lincoln  or  Read's  Hybrid. — Originated  with  Wm.  H.  Read  of  Port  Dal- 
housie,  Ontario.  It  does  well  apparently  on  the  lighter,  deeper  soils  such  as 
Campbell  Early  requires.  On  the  heavier  soils  its  performance  to  date  has  not 
been  so  promising. 

Lucille. — Is  probably  a  seedling  of  Wyoming.  In  vine  characters,  such  as 
vigor,  health,  hardiness,  productiveness  and  adaptability  to  soils  it  is  unsur- 
passed by  any  other  variety  of  native  origin.  Bunch  and  berry  are  attractive 
in  appearance  but  lack  in  quality  unless  one  prefers  a  decidedly  foxy  odor  and 
flavour.  Flesh  characters  also  are  undesirable.  It  is  inclined  to  overbear  in 
which  event  the  fruit  will  be  of  poor  colour  instead  of  the  normal  rather  attractive 
red.      In  season  it  precedes  Concord. 
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Massasoit  {Rogers'  3). — Another  ''Red  Rogers"  and  the  earhest  in  season 
A  the  Rogers'  Hybrids.  As  a  commercial  variety  it  does  not  measure  up  to  the 
standard  set  by  the  other  named  Rogers'  varieties  already  mentioned. 

Moyer. — This  is  another  variety  originated  by  Wm.  H.  Read  of  Port  Dal- 
housie.  It  greatly  resembles  Delaware,  one  of  its  parents,  but,  except  in  season 
which  is  earlier,  and  in  hardiness,  it  is  doubtful  if  it  measures  up  to  the  standard 
Delaware. 

Pocklington. — The  Niagara  has  pretty  well  displaced  Pocklington  as  a  white 
grape,  primarily  because  the  former  is  earlier  in  season  and  therefore  a  more 
certain  performer.  When  well  matured  Pocklington  is  good  both  in  appearance 
and  quality. 

New  Varieties  of  Grapes 

The  grape  variety  question  should  not  be  closed  without  some  reference 
to  several  new  varieties  which  are  beginning  to  attract  attention.  Among  the 
more  promising  may  be  mentioned  Patricia,  Fredonia,  Ontario,  Portland,  and 
Sheridan.  With  the  exception  of  the  Patricia  these  are  all  productions  of  the 
New  York  Agricultural  Experiment  Station,  Geneva.  Fairly  extended  descrip- 
tion of  each  variety  is  included  herewith  so  that  Ontario  grape  growers  may 
become  familiar  with  their  characteristics. 

Patricia. — Originated  with  Wm.  Baccus  of  St.  Catharines,  Ontario.  It 
has  been  under  test  at  Vineland  since  1915,  and  gives  promise  of  being  a  valuable 
addition  to  the  early  blue  varieties.  Patricia  matures  with  or  just  after  Moore 
Early,  but  is  much  superior  to  that  well-known  variety  in  vine  characters.  It 
is  healthy,  vigorous  and  productive.  The  bunches  are  large  and  of  medium 
compactness.  Quality  is  fair  to  good  though  the  flesh  is  somewhat  pulpy. 
When  this  variety  is  finally  introduced  it  should  be  given  extensive  trial. 

The  descriptions  of  the  following  Geneva  productions  were  secured  from 
the  New  York  Agricultural  Experiment  Station. 

Fredonia. — ^This  variety,  a  black  grape,  originated  as  a  cross  of  Champion  x 
Lucile.  It  is  better  than  either  parent  as  an  early  variety,  ripening  fully  a  week 
earlier  than  Moore  Early.  Compared  with  Moore  Early,  Fredonia  is  more  at- 
tractive both  in  size  and  colour,  and  of  better  quality,  being  little  if  any  below 
Worden  in  this  respect.  The  skin  of  Fredonia  is  tough,  suggesting  that  it 
will  prove  a  good  shipper.  The  fruit  keeps  well  on  or  off  the  vine.  In  vine 
characters  Fredonia  is  superior  to  Moore  Early,  being  vigorous  and  productive. 

Ontario. — Ontario  is  a  cross  between  Winchell  and  Diamond  which  comes  in 
season  a  little  before  Winchell,  hitherto  the  best  early  green  grape.  Bunches 
and  berries  are  larger  and  more  attractive  in  appearance  than  those  of  either 
of  the  parents,  the  bunches  are  not  quite  so  compact,  and  unlike  those  of  either 
parent  are  usually  single-shouldered.  The  vines  are  more  vigorous  and  more 
productive  than  those  of  Winchell  or  Diamond.  The  grapes  hang  on  the  vines 
long  after  ripening.     It  should  supplant  Winchell  as  an  early  green  grape. 

Portland. — Ontario,  described  above,  takes  first  rank  as  an  early  green  grape 
for  home  use,  and  Portland,  ripening  at  about  the  same  time,  holds  first  place 
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among  the  grapes  as  an  early  green  variety  for  the  market.  The  vine  in  this 
variety  is  particularly  satisfactory,  as  it  is  very  vigorous,  hardy,  productive,  and 
healthy.  The  variety  is  remarkable  for  its  luxuriant  and  persistent  foliage. 
Bunches  and  berries  are  larger  than  those  of  any  other  early  green  grape  and  quite 
equal  in  size  to  the  bunches  and  berries  of  Niagara.  The  quality  is  better  than 
that  of  any  other  native  green  grape  excepting  Ontario  which  it  does  not  equal. 

Sheridan. — A  hybrid  of  Herbert  and  Worden,  is  probably  the  most  valuable 
grape  the  New  York  Agricultural  Experiment  Station  has  yet  sent  out — the 
only  one  that  may  surpass  Concord  as  a  commercial  grape.  Wherever  Sheridan 
has  been  grown  under  the  same  conditions  as  Concord,  the  plants  have  been 
found  to  be  just  as  vigorous,  healthy,  and  hardy,  to  bear  as  regularly,  and  to  be 
even  more  productive  than  those  of  the  older  variety.  The  bunches  of  Sheridan 
are  larger  and  more  compact,  with  a  firmer  skin,  and  berries  as  large  as  those  of 
Concord;  the  flavour  is  sweeter  and  richer.  The  season  is  a  week  later  and  the 
grapes  do  not  shell  as  readily,  so  that  the  crop  can  be  kept  longer  than  that  of 
Concord.  It  only  remains  to  be  seen  whether  or  not  Sheridan  will  thrive  in  as 
great  a  diversity  of  soils  as  Concord.     The  vines  are  productive  to  a  fault. 

LOCATION  AND  SITE 

Examination  of  the  table  of  acreages  by  counties  previously  given,  indi- 
cates that  the  grape  centres  are  largely  in  those  sections  which  come  under  the 
influence  either  of  Lake  Ontario  or  Lake  Erie.  It  is  evident  that  for  the  best 
varieties  and  for  commercial  culture  some  protection  from  extreme  cold  is  nec- 
essary. Grapes,  however,  thrive  fairly  well  without  winter  protection  in  the 
greater  part  of  Western  Ontario  though  favouring  proximity  to  large  bodies  of 
water. 

Before  taking  up  the  somewhat  narrower  question  of  site  there  should  he 
some  discussion  of  the  more  general  subject  of  location.  Location  is  of  extreme 
importance.  In  the  Niagara  Peninsula,  wherein  is  grown  the  bulk  of  Ontario's 
grapes,  the  general  aspect  is  north  facing  the  waters  of  Lake  Ontario  with  the 
so-called  "mountain"  or  escarpment  in  the  rear.  There  the  crop  naturally 
varies  but  never  entirely  fails.  The  favoured  spots  in  this  general  location  are 
not  on  the  shore  of  the  lake,  but  rather  just  below  and  on  the  first  bench  of  the 
escarpment  where  the  water  has  less  influence.  In  vineyards  close  on  the  lake 
the  fruit  sometimes  fails  to  ripen  well  with  consequent  inferior  quality.  If  the 
volume  of  water  were  smaller,  the  influence  would  be  sufiicient  for  frost  pro- 
tection only.  As  it  is  however,  it  retards  development  in  the  spring  and  further 
prolongs  the  period  from  the  commencement  of  growth  in  the  spring  to  maturity 
of  fruit  in  the  fall,  owing  to  its  cooling  efi^ect  during  the  summer  months.  De- 
pending on  the  direction  of  air  currents,  there  is  often  a  difference  of  several 
degrees  in  temperature.  This  water  influence  is  striking  on  other  fruits  as  well  as 
grapes.  Peaches  for  example  often  ripen  a  week  later  on  the  shore  than  two 
to  four  miles  inland.  In  seasons  such  as  that  of  1926  when  even  the  most  for- 
tunately situated  vineyards  barely  matured  their  crops  properly,  delayed  mat- 
urity becomes  a  matter  of  the  utmost  concern. 

There  are,  of  course,  several  factors  which  are  conductive  to  late  maturity 
of  the  fruit.  Those  which  have  to  do  with  soil  types  will  be  treated  of  in  the 
discussion  of  Soils.  Where  the  short  growing  seavSon  is  a  normal  climatic  condi- 
tion it  cannot  be  overcome  except  by  planting  earlier  and  quicker  maturing  var- 
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ieties.  In  other  cases,  where  it  is  due  to  abnormal  weather  conditions  such  as 
obtained  in  1926,  it  cannot  be  overcome  by  direct  means.  The  sowing  of  a 
quick-growing  cover  crop  such  as  oats,  may  assist,  but  ceasing  cultivation  and 
allowing  the  weeds  to  grow  and  the  canes  to  ripen,  is  often  all  that  can  be  done. 

The  particular  site  is  of  importance  for  several  reasons  chief  among  which 
are  air-circulation  and  natural  soil  drainage.  Good  air-circulation,  and  of  course 
sunlight,  assist  the  grower  in  his  fight  against  disease.  Disease  can  live  to  ad- 
vantage only  in  conditions  which  favour  it,  and  light  and  air  are  its  hereditary 
enemies.  Then  as  to  soil  drainage  little  need  be  said,  other  than  to  emphasize 
that  a  warm,  dry  deep  soil  is  essential  to  early  maturity  and  high  quality. 

The  danger  from  early  frosts  in  the  fall  is  largely  one  of  site.  Low-lying 
flat  land  suffers  first.  Cold  air  settles  in  such  situations,  while  more  elevated 
or  rolling  situations  are  always  more  or  less  affected  by  air  currents.  Cool  air 
flows  down  and  away  from  them  making  them  relatively  frost-free. 

SOILS 

Confining  ourselves  to  the  commercial  areas,  we  find  that  grapes  are  success- 
fully grown  on  a  great  variety  of  soils  under  varied  conditions.  Good  vineyards 
are  to  be  found  on  the  clay  soils  of  Vinemount,  Beamsville  and  St.  Catharines, 
the  mountain  wash  of  Winona,  the  black  muck  of  Homer,  the  sandy  loams  of 
Jordan,  Vineland  and  Port  Dalhousie,  the  sand  of  Fonthill  and  the  gravel  in  the 
Burlington  district.  Nevertheless  certain  general  soil  preferences  should  be 
noted.  Also  individual  varieties  have  soil  preferences  as  indicated  in  the  variety 
discussion. 

Site  has  been  shown  to  influence  date  of  maturity.  A  cold  soil  also  is  often 
a  main  cause  of  slow  or  delayed  maturity.  Coldness  is  largely  due  to  the  water 
content  of  the  soil.  Grapes  thrive  best  on  the  warmer,  drier  soils  where  the  fruit 
matures  earlier  with  consequent  higher  sugar  content  and  quality.  A  moist, 
cool  sand,  ideal  for  strawberries  and  raspberries,  often  fails  to  properly  mature 
the  grape,  and  even  in  favourable  seasons  does  not  give  as  high  a  sugar  content 
as  the  heavier  soils.  On  the  other  hand  the  harder,  heavier  clays  ripen  the  grapes 
early  as  a  rule.  An  exception,  the  Fonthill  sand,  will  be  noted  later.  Under- 
drainage  will  make  the  cool  sands  warmer,  but  the  undertaking  is  considered 
inadvisable  as  these  soils  are  more  valuable  when  planted  to  small  fruits. 

Two  types  of  soil  give  large  crops  of  high  quality  grapes.  These  are  the  silty 
soils  in  the  various  townships  found  below  the  escarpment  in  the  Niagara  Pen- 
insula, and  the  soils  of  the  first  ledge  of  the  escarpment  mapped  in  the  soil  survey 
work  as  Dunkirk  clay  loam.  The  former  is  of  a  grey  or  black  colour  and  from 
six  to  nine  inches  deep  underlaid  with  a  heavy  subsoil  of  bluish  or  drab  coloured 
clay.  Where  the  proportion  of  organic  matter  is  greatest,  the  soil  is  darkest  and 
most  open  and  friable.  This  type  of  soil  is  derived  from  glacial  lake  deposits  and 
occupies  low-lying  areas.  The  Dunkirk  soil  is  dark  brown  to  greyish  brown 
clay  and  clay  loam,  about  eight  inches  in  depth,  somewhat  hard  and  cracks  on 
drying.  Owing  to  its  nature  it  is  usually  easy  of  drainage,  but  the  subsoil  is  hard 
and  impervious  to  water.  The  grit  and  gravel  well  mixed  with  the  greater  part 
of  this  soil  tend  to  keep  it  more  loose  and  open  than  it  otherwise  would  be.  The 
exception  to  these  two  types  of  grape  soils  is  found  in  the  warm,  drier  sands  such 
as  are  found  in  the  Fonthill  district  and  scattered  in  various  other  parts  of  the 
grape-growing    areas. 
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A  part  of  the  grape  soils  of  New  York  State  are  of  this  nature.  Warmer, 
drier,  natural  conditions,  tend  to  early  ripening  and  good  quality.  The  quan- 
tity is  possibly  somewhat  lower,  but  the  warmth  is  an  insurance  against  non- 
maturity. 

In  Michigan  also,  grapes  do  best  on  loams,  sandy  loams,  or  sand,  but  here 
again  the  soil  type  is  more  like  that  of  the  Fonthill  area.  In  Michigan,  according 
to  Bulletin  121,  Grape  Production  in  Michigan,  "The  heavy  types  of  soil  cause 
a  very  heavy  vine  growth  and  later  ripening  of  fruit.  This  is  a  disadvantage  in 
years  with  early  fall  freezes.  On  the  other  hand,  the  heavy  soils  produce  a  heav- 
ier tonnage  of  grapes  than  do  the  lighter  soils.  The  very  sandy  soils  produce 
vines  of  poor  vigor  and  consequent  lower  fruit  yields.  Grapes  mature  earlier, 
however,  when  grown  on  the  lighter  soils." 

The  difference  in  maturity,  etc.,  under  Michigan  soil  conditions,  as  compared 
with  Niagara  Peninsula  conditions  is  best  shown  by  reference  to  grape  maturity 
tests  made  by  the  Horticultural  Experiment  Station  in  1916  and  1917.  For  the 
purpose  of  these  tests,  fruit  was  secured  from  every  grape  area  between  Burling- 
ton and  the  Niagara  River,  and  from  the  various  soil  types.  Repeated  visits 
I  were  made  to  selected  vineyards  during  the  ripening  season  so  that  the  maturity 
of  the  varieties  under  test  could  be  traced.  Also  in  as  far  as  possible  all  districts 
were  visited  within  a  two-day  period  so  that  the  development  on  the  various 
soils  might  be  fairly  compared. 

The  results  obtained  confirm  the  statements  already  made  with  reference  to 
maturity  of  grapes  on  Ontario  soils.  Grapes  grown  on  the  heavier  soils  matured 
earlier  than  those  grown  on  the  lighter  soils.  This  was  particularly  noticeable  in 
1917  when  all  grapes  were  late  in  maturing.  Only  those  on  heavier  soils  were 
really  fit  for  marketing  when  the  early  frosts  came.  Further,  it  should  be  noted 
that  increased  elevation  tended  to  overcome  soil  influence.  Thus  Vinemount 
clay,  unlike  most  other  clay  soils,  produced  a  slow  maturing  grape.  In  both 
years,  1916  and  1917,  the  muck  soil  of  Homer  produced  the  highest  quality  fruit. 

•PLANTING 

Preparation  of  the  Soil 

As  for  all  our  commonly  grown  fruits,  thorough  preparation  of  the  soil 
before  planting  is  advisable.  It  is  poor  practice  to  set  vines  in  sod  land  plowed 
under  the  previous  fall.  If  grapes  must  be  set  on  old  sod  land  it  should  be  sum- 
mer fallowed  the  fall  preceding  planting,  and  plowed  again  in  the  spring  at  the 
time  of  planting.  To  thoroughly  prepare  and  clean  land  for  grapes  it  is  best  to 
grow  some  hoed  or  grain  crop  the  year  before  planting.  Then  as  soon  as  the  land 
is  dry  enough  to  work  in  the  spring  it  should  be  well  worked  with  a  disc  and  spring 
tooth  cultivator. 

•  Distance  of  Planting 

Distances  of  planting  vary  very  much  throughout  the  grape  district.  They 
range  from  12'  x  10'  and  10'  x  10'  to  as  close  as  8'  x  8'  and  8'  x  7'.  These  differ- 
ences are  due  to  variations  in  the  soil,  and  variations  in  the  vigour  of  the  varieties 
of  grapes.  Vines  planted  on  the  lighter,  sandy  soils,  require  more  feeding  space 
than  the  same  varieties  planted  on  clay  or  clay  loam.     Such  v^arieties  as  the 


22 

Niagara  and  Lindley  are  far  more  vigorous,  requiring  longer  pruning  than  either 
Moore  Early  or  Delaware;  and  hence  must  be  farther  apart  in  the  rows  than 
these  latter  varieties. 

The  distance  between  the  row  has  been  practically  fixed  to  nine  or  ten  feet, 
the  smallest  space  in  which  a  wagon  can  pass  conveniently  down  the  rows  to 
gather  the  fruit,  or  In  which  a  tractor  can  operate  to  advantage. 

For  the  standard  varieties,  as  Concord,  Niagara,  Vergennes,  Worden  and 
any  of  the  Rogers'  varieties,  a  space  of  nine  and  a  half  to  ten  feet  between  the 
rows  and  nine  feet  in  the  rows  is  recommended.  For  the  less  vigourous,  smaller 
growing  varieties,  as  Moore  Early  and  Delaware,  a  space  of  nine  and  a  half  to 
ten  feet  between  the  rows  and  seven  or  eight  feet  In  the  row  is  sufficient  on  aver- 
age grape  soil. 

A  practical  plan  to  Increase  the  yield  per  acre  is  to  plant  the  rows  closer, 
eight  feet  apart.  By  this  means  enough  ground  will^  be  gained  over  the  regular 
ten-foot  planting  to  set  an  extra  row  of  vines  every  fourth  row.  The  difficulty 
of  gathering  the  fruit  with  a  standard  wagon  can  be  overcome  by  using  a  special 
grape  truck  which  measures  four  feet  ten  Inches  over  all  in  width.  Because 
of  the  cross  reaches  used  on  these  trucks  they  can  be  turned  easily  in  a  space 
fifteen  feet  wide.  Tractors,  of  course,  cannot  be  operated  In  such  closely  planted 
vineyards.     For  tractors  ten  feet  between  rows  Is  advisable. 

Alleys 

In  vineyards  which  are  to  cover  an  area  of  five  or  more  acres,  alleys  running 
crosswise  of  the  rows  should  be  provided  at  intervals.  These  facilitate  cultiva- 
tion and  make  shorter  hauls  possible  during  the  picking  season.  These  alleys 
should  be  wide  enough  to  permit  turning  with  a  two-horse  wagon. 

Nursery  Stock 

In  ordinary  nursery  practice  grape  vines  are  propagated  from  hardwood 
cuttings.  The  cuttings  may  be  prepared  any  time  after  the  vines  are  dormant, 
but,  other  things  being  equal,  and  provided  they  are  afterwards  well  cared  for, 
the  sooner  they  are  taken  after  the  vines  become  dormant  the  better.  The  ma- 
jority of  grape  growers  do  not  grow  their  own  vines  but  buy  them  from  nursery- 
men. A  few  of  the  large  nurserymen  grow  their  own  vines  to  propagate  from; 
others  gather  their  cuttings  from  nearby  commercial  and  varietal  vineyards. 
Unless  the  grower  Is  experienced  In  the  propagation  of  grapes  he  would  be  well 
advised  to  use  nursery-grown  stock. 

The  wood  for  cuttings  is  gathered  from  the  vineyards  shortly  after  pruning. 
Cuttings  are  made  from  well-matured  wood  of  the  same  season's  growth;  and 
preferably  from  short-jointed,  medium-sized  wood  of  about  one-quarter  inch 
diameter.  Cuttings  are  usually  made  three  buds,  or  about  ten  to  twelve  inches 
long.  A  cut  is  made  a  half-Inch  or  so  below  the  lowest  bud,  and  another  about 
an  inch  above  the  third  or  fourth  bud.  The  cuttings  are  then  tied  In  bundles  of 
convenient  size,  the  buds  all  turned  the  same  way;  then  heeled  in  or  burled  In 
trenches,  butt  ends  up,  and  covered  with  three  to  six  Inches  of  soil.  Inverting 
the  bundles  causes  the  butts  to  callus  while  the  tops  remain  dormant. 

In  the  spring,  as  soon  as  the  soil  Is  dry,  warm  enough  and  thoroughly  worked, 
these  cuttings  are  set  two  to  three  Inches  apart  in  furrows  three  to  four  feet  apart. 
The  furrows  are  usually  made  on  a  slight  slant,  and  are  deep  so  that  when  the 
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Fig.  4. — Concord  vines  one  and  two  years  of  age  as  they  are  received 

from  tlie  nursery. 


cuttings  are  placed  In  them  only  the  upper  bud  projects  above  the  surface.  The 
cuttings  are  hoed  and  cultivated  frequently  during  the  summer,  and  by  fall  the 
young  vines  will  usually  have  made  a  strong  growth.  H' 

When  the  young  vines  have  properly  matured  their  wood,  about  November 
first,  they  are  plowed  out.  The  vines  are  then  gathered  in  bundles  of  convenient 
size  for  a  man  to  handle  and  are  taken  to  storage  cellars.  Here  bundles  of  vines 
of  different  varieties  are  packed  in  separate  bins.  The  vines  are  usually  piled 
in  two  tiers  with  the  tops  out  and  the  roots  in.  By  this  method  the  roots  are 
prevented  from  drying  out,  and  air  is  allowed  to  circulate  around  the  tops  thus 
holding  mildew  in  check.  Modern  storage  cellars  are  equipped  with  a  proper 
system  of  ventilation  by  means  of  which  the  moisture  content  and  temperature 
of  the  air  can  be  controlled. 

While  in  the  cellars  the  vines  are  graded  as  No.  I's,  No.  2's  and  culls.  Any 
two-year-old  vines  on  hand  are  also  divided  into  these  three  grades.  Cuttings 
which  have  made  a  strong,  well-balanced  growth  of  root  and  top  are  chivSsed  as 
No.  1,  year-old  vines.  A  No.  2,  year  old  vine  has  made  a  somewhat  weaker 
growth  or  the  top  may  be  a  little  over-developed  compared  to  the  root  system. 
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Culls  are  those  vines  which  do  not  fall  in  either  grade,  and  are  usually  discarded. 

Those  vines  which  are  not  sold  in  the  spring  are  replanted  and  sold  the  fol- 
lowing year  as  two-year-olds.  In  a  few  cases  vines  of  the  standard  varieties, 
and  some  of  the  weaker-growing  kinds  are  allowed  to  grow  in  the  nursery  for  tw^o 
years  before  being  sold. 

From  this  description  the  grower  will  readily  see  that  for  commercial  plant- 
ings first-class  one-year-old  vines  are  to  be  preferred  to  first-class  two-year-olds. 
Most  large  growers  realize  this,  but  to  the  small,  inexperienced  planters  the 
larger,  two-year-old  vines  look  more  promising. 

Very  frequently  the  grower  does  not  place  enough  importance  on  the  selec- 
tion of  first-class  stock.  To  many  the  lower  price  of  the  poorer  grade  appeals 
strongly.  Nevertheless  in  purchasing  vines  it  must  be  borne  in  mind  that  the 
young  vines  are  the  foundation  stock  upon  which  the  vineyard  is  to  be  built; 
and,  if  poor  vines  are  planted,  the  vineyard  will  be  handicapped  right  from  the 
start. 

Immediately  on  receiving  the  vines  from  a  nursery  the  bundles  should  be 
opened,  the  vines  spread  out,  and  heeled  in  in  some  sheltered  spot.  The  earth 
should  be  well  mounded  up  to  the  vines  and  care  taken  not  to  mix  the  varieties. 

Planting  the  Vine 

Vines  may  be  planted  from  as  soon  as  the  soil  is  in  good  tilth  in  the  spring 
until  about  the  first  of  June.  The  earlier  the  vines  are  set  the  better,  because 
this  enables  them  to  become  well  established  in  the  soil  before  the  heat  of  the 
summer  comes  on. 

The  young  vines  must  be  pruned  before  planting.  If  the  vine  has  several 
canes,  all  but  one  should  be  removed  and  this  one  should  be  shortened  to  two 
buds.  This  pruning  makes  the  vine  less  liable  to  dry  out  before  rooting,  and  forces 
the  growth  from  the  lower  buds  which  produce  more  vigorous  shoots.  The  roots 
should  also  be  thinned  and  cut  back  to  about  nine  inches.  Long  roots  are  of  no 
advantage  to  the  young  vine,  because  they  are  not  the  feeding  roots,  and  are  of 
no  use  until  they  develop  feeding  roots. 

•Previous  to  planting,  the  vineyard  must  be  staked  to  show  the  location  of 
the  rows.  Needless  to  say  care  must  be  experienced  in  making  these  rows 
straight.  The  ease  of  all  subsequent  vineyard  practices  depends  more  or  less 
upon  this.  Then  to  facilitate  striking  a  straight  furrow  in  which  to  set  the  vines, 
stakes  may  be  set  at  frequent  intervals  along  these  rows.  As  deep  a  furrow  as 
possible  is  made  the  first  time  and  then  by  returning  in  the  same  furrow  it  can 
be  made  about  ten  to  twelve  inches  deep,  which  is  sufficient  for  the  vines.  Where 
the  soil  is  shallow,  it  may  be  necessary  to  dig  all  holes  instead  of  using  the  plow 
except  for  marking. 

As  soon  as  the  furrow  is  made,  planting  should  be  begun,  and  should  follow 
up  the  plow  all  the  time.  A  rod  cut  to  a  length  equal  to  the  distance  apart  of 
the  vines  in  the  row  may  conveniently  be  used  to  show  the  position  of  the  vines. 
One  man  usually  does  the  planting,  but  in  case  of  large  plantings  two  men  are 
often  used,  and  a  boy  supplies  them  with  vines  which  have  already  been  pruned. 

In  planting,  the  roots  of  the  vine  should  be  spread  out  carefully,  and  the 
ground  firmly  tramped  over  them  and  beyond  them  to  a  distance  of  eighteen 
inches.  The  vines  must  be  set  so  that  the  two  buds  left  on  the  cane  are  just 
above  the  ground.  If  the  vines  are  set  deep  enough,  the  roots  of  the  young 
vines  spread  out,  and  the  soil  well  firmed  over  them,  the  grower  can  count  on  most 
of  his  vines  taking. 
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CARE  OF  THE  YOUNG  VINEYARD 

The  only  attention  the  newly  set  vineyard  requires  during  the  first  season 
is  thorough  cultivation.  This  may  be  given  most  economically  in  conjunction 
with  a  companion  crop  or  intercrop  requiring  clean  cultivation  such  as  early 
potatoes,  sweet  corn,  tomatoes,  etc.  In  Michigan,  corn  is  used  more  than  any 
other  companion  crop,  though  some  growers  may  object  to  it  on  account  of  shad- 
ing the  vines  and  preventing  good  air  circulation.  Inter-crops  should  be  used 
during  the  first  season  only. 

If  the  vines  make  good  growth  in  their  first  year,  it  is  well  to  set  the  trellis 
in  the  fall  so  that  the  vines  may  be  trained  up  to  the  wires  the  following  spring. 
If  growth  has  been  poor,  trellising  may  be  delayed  a  year,  in  which  case  the  vines 
should  be  pruned  back  uniformly  to  one  cane  of  two  or  three  buds.  Many 
growers  practise  pruning  back  in  this  way  at  the  end  of  the  first  season's  growth, 
irrespective  of  the  amount  of  growth  the  vines  have  made.  However,  experi- 
mental work  has  shown  that,  where  good  growth  has  been  made,  there  is  nothing 
gained  by  delaying  trellising.  In  fact,  fruiting  is  delayed  and  without  any  cor- 
responding benefit  to  the  young  vine.  Train  those  vines  which  have  made 
sufficient  growth  to  the  top  wire.  With  those  of  lesser  vigor  some  may  permit 
of  training  to  the  lower  wire,  while  others  will  need  to  be  cut  back  to  a  single  cane 
of  two  or  three  buds  as  already  indicated. 

In  training  the  young  canes  to  the  wires,  only  one  cane  of  course,  the  most 
vigorous  and  desirable,  should  be  left  to  each  plant.  This  should  be  cut  off  just 
above  the  upper  or  lower  wire  as  the  case  may  be.  The  canes  should  be  straight- 
ened out  and  tied  tightly  to  the  wire  so  as  to  keep  the  canes  taut  thus  developing 
good  straight  trunks.  With  weak  vines  which  had  to  be  cut  back  to  2-3  buds, 
all  but  one  of  the  new  shoots  which  start  to  grow,  should  be  removed  early  and 
this  shoot  should  be  tied  to  the  trellis  as  soon  as  it  is  long  enough. 

During  the  second  season's  growth  it  is  advisable  to  remove  all  suckers  and 
secondary  shoots  which  may  be  produced  below  the  first  wire.  This  will  encour- 
age growth  on  the  upper  part  of  the  vine.  If  this  is  done  carefully  the  grower 
will  rarely  be  troubled  with  suckers  in  later  years.  After  the  third  season's 
growth  the  vine  is  pruned  to  suit  the  system  of  training  which  is  to  be  followed ; 
and  from  then  on  it  is  treated  as  a  mature  vine.  In  the  above  discussion  it  has 
been  assumed  that  the  Knififen  system  of  training  will  be  followed. 

Mulching. — The  mulching  of  young  vines  late  in  the  fall  with  straw  or  strawy 
manure  is  a  practice  to  be  recommended.  The  mulch  not  only  serves  as  a  pro- 
tection but,  when  plowed  under  in  the  spring,  improves  the  physical  condition 
of  the  soil. 

TRELLISING 

Posts  and  Bracing 

Well  cured  cedar  posts  are  preferred  by  most  growers,  though  the  creosoted 
post  is  coming  into  favour.  The  creosoted  post  is  longer  lived  than  the  cedar 
and  in  consequence  somewhat  lighter  posts  may  be  used.  If  cedar  posts  are  used 
the  end  posts  should  be  at  least  five  inches  in  diameter  and  eight  and  one-half 
feet  long,  the  intermediate  posts  three  inches  in  diameter  and  six  and  one-half 
to  seven  feet  long.     The  posts  should  be  set  approximately  thirty  feet  apart 
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in  the  row,  depending  on  the  planting  distance  of  the  vines,  and,  in  the  case  of  the 
intermediate  posts,  should  extend  into  the  ground  two  and  one-half  to  three  feet. 
There  are  many  methods  of  setting  and  supporting  the  end  posts.  In  any 
case  the  end  post  must  be  set  four  to  four  and  a  half  feet  deep  to  enable  it  to 
withstand  heaving,  and  to  support  the  weight  of  the  vines  and  fruit.  Perhaps 
the  oldest  method  is  that  of  bracing  the  end  post  with  a  rail  or  scantling  from  an- 
other post  set  about  eight  feet  away  in  the  row.  The  brace  should  reach  from  a 
point  about  a  foot  above  the  ground  on  the  second  post  to  within  eighteen  inches 
of  the  top  of  the  end  post.     To  complete  the  bracing  a  guy  must  be  passed  from 


Fig.  5, — The  method  of  bracing  the  end  posts  in  the  vineyard  at  the  Vineland 

Experiment  Station. 


about  six  inches  of  the  top  of  the  second  post  to  a  short  distance  from  the  ground 
on  the  end  post.  This  method  is  one  of  the  strongest  and  most  satisfactory. 
The  high  cost  of  scantling  for  braces  and  also  the  cost  of  an  extra  post  are  the 
factors  which  are  against  its  more  general  use. 

Another  method  which  is  being  much  used  because  of  its  low  cost  is  that 
of  guying  the  end  post.  The  post  is  set  in  a  hole  at  a  slight  angle.  Some  large, 
heavy  stones  may  be  placed  in  the  bottom  and  the  rest  of  the  hole  filled  and  packed 
with  soil.  The  post  is  then  guyed  with  a  strong  galvanized  wire,  one  end  of  which 
is  fastened  to  the  pest  one  foot  from  the  top  and  the  other  end  to  a  stone,  or  short 
post  buried  three  and  a  half  to  four  feet  in  the  soil  and  from  four  to  five  feet  from 
the  post,  which  is  as  near  to  the  post  as  it  is  possible  to  get  without  decreasing 
its  purchase.  Besides  the  small  original  cost  of  setting  these  guys  they  furnish 
strong  support  to  the  posts  while  they  last.  The  wires  however  are  a  nuisance 
in  cultivating.  The  implements  will  not  only  often  hitch  into  them,  sometimes 
breaking  them  off;  but  the  wires  are  bound  to  rust  and  break,  and  it  is  hard  and 
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expensive  to  replace  them.  Another  point  is  that  the  head  rows  of  the  vine- 
yard are  much  more  difficult  to  keep  clean  when  this  method  of  supporting  the 
end  posts  is  used,  than  when  they  are  braced  or  set  in  cement.  0\^^ 

Still  another  method  which  is  being  used  to  some  extent  is  that  of  setting 
the  end  posts  in  cement.  The  holes  are  made  as  deep  as  for  the  other  methods, 
but  the  bottoms  are  cut  out  to  twice  the  usual  diameter.  This  is  done  to  give 
the  cement  and  post  more  of  a  purchase  on  the  surrounding  soil.  Notches  are 
cut  with  an  axe  on  each  side  of  the  butt  end  of  the  post  to  enable  the  cement  to 
hold  the  post  firmly  when  it  sets.  When  the  cement  is  mixed  v/ith  sand  and 
rubble  in  the  proportion  of  five  sand  and  rubble  to  one  of  cement,  it  is  found 
that  one  bag  will  do  about  four  holes.  About  two  feet  of  this  concrete  in  the 
bottom  of  the  hole  will  hold  the  post.  To  prevent  the  post  rotting,  the  hole  may 
be  filled  slightly  above  the  surface  of  the  soil,     With  the  end  posts  set  in  concrete 
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Fig.  6. — Post  anchored  to  rocks  buried  several  feet  in  the  ground.     This  is  by 
many  considered  the  best  method  of  bracing. 

the  trellises  present  a  very  neat  appearance;  they  are  strong,  and  it  is  easy  to 
keep  the  dead  rows  of  the  vineyard  clean.  In  certain  clay  loam,  and  clay  soils, 
these  posts  will  heave  so  badly  in  the  spring  that  it  is  only  a  few  years  before  they 
are  out  of  the  ground  entirely. 

Wiring 


No.  9  galvanized  wire  is  the  proper  size  to  use.  A  lighter  wire  gives  way  too 
soon.  Two  wires  are  usually  sufficient  to  train  the  vine  on.  The  first  one  is  put 
thirty  inches  above  the  ground  and  the  second  twenty-four  to  thirty  inches  above 
the  first.     In  some  special  cases  three  and  even  four  wires  are  used.     If  the 
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trellis  is  made  with  the  three  wires  they  should  be  spaced  twenty  inches  apart 
up  the  post.  This  would  bring  the  third  wire  to  a  height  of  five  feet  above  the 
ground. 

Wiring  a  vine-yard  may  be  done  very  quickly.  Quarter  inch  holes  are  bored 
in  the  end  posts,  the  same  direction  as  the  wire  is  to  be  strung,  and  at  the  dis- 
tances the  wires  are  to  be  above  the  ground.  When  the  wire  is  stretched  along 
the  row  both  ends  of  it  are  passed  through  these  holes  in  each  end  post  and  made 
fast  to  the  wire  tightener.  While  a  proper  wire  tightener  with  block  and  pulley 
is  the  most  satisfactory,  yet  many  simple  devices  may  be  used  for  tightening 
the  wire.  One  of  the  most  common  is  a  block  of  hard  wood  one  and  a  half  by 
one  and  a  half  inches  square  and  eight  or  nine  inches  long  with  a  quarter  inch 
hole  bored  through  the  middle  of  it.  The  wire  is  passed  through  the  hole  in  the 
stick  and  made  fast;  then  it  is  tightened  by  turning  the  block  with  a  monkey 
wrench.  The  tautness  of  the  wire,  together  with  its  shape,  keeps  the  block  in 
place. 

In  another  method  a  small  iron  reel  is  fastened  to  the  end  post  directly 
opposite  the  hole  bored  for  the  wire.  When  the  wire  is  strung  it  is  passed  through 
the  hole,  made  fast  to  the  axle  of  the  reel,  and  tightened  by  turning  the  reel  with 
a  special  detachable  handle.  A  small  "dog"  attached  to  the  outside  of  the  reel 
prevents  it  from  unwinding. 

When  stapling  the  wires  to  the  posts  space  should  be  left  to  allow  the  free 
passage  of  the  wire  when  it  is  slackened  in  the  fall  and  tightened  in  the  spring. 
Unless  the  wire  is  regularly  slackened  in  the  fall,  it  and  the  posts  will  be  sub- 
jected to  an  undue  strain  when  the  already  taut  wire  contracts  with  the  cold 
weather.     This  strain  will  in  time  either  loosen  the  posts  or  break  the  wire. 

Number  of  Feet  to  the  Pound  of  Different  Sized  Wire 

No.    9— Feet  to  the  pound 17 .  95 

No.  10—  "  "         22 .  33 

No.  11—  "  "         27.34 

No.  12—  "  "         34.29 

PRUNING  AND  TRAINING 

Training  the  Vine 

Different  grape  growing  sections  often  have  preferences  as  to  systems  of 
training.  In  the  Niagara  district  many  systems  may  be  found  such  as  Fan  Arm 
or  Horizontal  Arm.  four  cane  Kniffen,  Improved  Kniffen,  and  "go  as  you  please." 
There  seems  to  be  a  growing  sentiment  in  favour  of  the  four-cane  or  ordinary 
Kniffen,  though  possibly  no  one  system  has  any  distinct  advantage  over  another. 
The  main  advantage  of  any  system  is  that  it  is  a  system,  with  consequent  uniform- 
ity of  work  and  appearance,  and  simplified  handling  in  vineyard  operations, 
particularly  pruning. 

The  Kniffen,  Improved  Kniffen  and  Fan  systems  are  shown  in  accompany- 
ing illustrations  and  need  no  further  description.  The  Kniffen  and  the  Fan  are 
the  most  commonly  used  systems  in  the  Niagara  District. 

Pruning 

The  training  and  pruning  of  the  young  vine  have  already  been  discussed  in 
the  section  dealing  with  The  Care  of  the  Young  Vineyard.  The  present  discus- 
sion concerns  the  mature  bearing  vine. 
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Time  of  Pruning. — Pruning  may  be  done  any  time  after  the  leaves  have  fallen 
from  the  vines  until  the  vines  begin  to  "bleed"  in  the  spring.  The  main  thing 
is  that  the  vines  be  thoroughly  dormant.  The  usual  practice  throughout  the 
Province  is  to  do  most  of  the  pruning  during  the  months  of  January,  February 
and  March.  Any  time  during  these  months  will  be  quite  satisfactory  except  on 
very  cold  days,  when  the  vines  are  very  brittle  from  heavy  freezing,  and  such 
other  days  as  it  is  impossible  for  a  man  to  work  conveniently  and  to  good  advan- 
tage out-of-doors.  The  usual  plan  in  the  Niagara  District  is  to  prune  the  grapes 
first  during  the  winter  months,  leaving  the  peaches  till  the  warmer  days  of 
early  spring. 

Number  of  Buds  per  Vine. — The  objects  of  pruning  are  to  restrict  the  growth 
of  the  vine  sufficiently  to  enable  it  to  produce  the  maximum  quantity  and  quality 
of  fruit  year  after  year  without  impairing  the  vigor  of  the  vine;  to  economize  in 
space;  and  to  facilitate  vineyard  operations  such  as  cultivation,  spraying  and 
harvesting. 

The  amount  of  wood  or  the  number  of  buds  to  be  left  per  vine  will  vary 
with  the  variety  and  the  vigor  of  the  individual  vine.  Generally  speaking,  the 
greater  the  vigor,  the  more  buds  can  safely  be  left.  In  other  words  individual 
grape  vines  should  be  pruned  in  accordance  with  their  ability  to  produce  fruit. 
Again,  this  ability  may  vary  from  season  to  season  even  with  individual  vines 
as  their  growth  will  vary  with  seasonal  weather  conditions,  varying  soil  fertility, 
amount  of  previous  crop,  etc. 

It  is  evident  then  that  no  hard  and  fast  rule  can  be  laid  down  stating  that  so 
many  buds,  say  forty,  should  be  left  for  all  varieties  under  all  conditions.  Rather, 
individual  growers  will  have  to  determine  the  optimum  number  for  their  particu- 
lar conditions  varying  this  number  to  some  extent  with  occasional  vines  which 
are  above  or  below  normal  in  vigor.  A  general  rule  of  twenty-eight  to  forty 
buds  per  vine  may  be  laid  down. 

In  addition  to  leaving  the  four  regular  fruiting  canes  it  is  often  advisable 
to  leave  additional  short  two-bud  canes  from  which  new  vigorous  canes  close 
to  the  main  trunk  may  be  secured  the  following  season.  The  function  of  such 
"spurs"  is  of  course  to  provide  a  renewal  of  fruiting  wood  close  to  the  trunk, 
and  it  is  therefore  unnecessary  to  leave  such  spurs  where  the  arms  are  already 
short. 

Date  of  maturity  of  the  fruit  is  influenced  by  size  of  crop.  This  is  an 
important  point  in  the  Niagara  District,  especially  for  those  growers  whose  vine- 
yards are  naturally  inclined  to  be  late  in  maturing.  Vineyards  close  to  the  lake 
for  example,  would  fall  in  this  class.  In  a  general  way  it  may  stand  that  the 
greater  the  crop  the  later  the  maturity.  It  is  obvious,  therefore,  that  the  grower 
who  habitually  suffers  from  too  late  maturity  should  practise  more  severe  prun- 
ing. In  his  case  the  optimum  number  of  buds  is  determined  by  date  of  matur- 
ity rather  than  by  the  quantity  of  fruit  that  the  vine  can  support  year  after  year 
without  noticeable  impairment  of  vigor. 

Some  further  light  on  the  optimum  number  of  buds  per  cane  may  be  secured 
from  the  following  figures  obtained  through  the  courtesy  of  the  Horticultural 
Extension  Department  of  the  College  of  Agriculture,*  Ithaca,  N.Y.  The  figures 
are  for  the  Concord  variety  trained  on  the  four-cane  Kniffen  system.  One  bud 
per  cane  therefore  would  mean  four  for  the  vine  as  a  whole. 
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Fig.  7. — Unpruned  grapevine,  Kniffen  system. 


Fig.  8. — The  same  vine  as  in  Fig.  7,  pruned. 
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Fig.  9. — A  vine  that  looked  difficult  to  prune. 


P'ig.  10. — The  same  vine  as  in  Fig.  9,  pruned  and  tied. 
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Table  IX — Number  of  Buds  Desirable  per  Cane 


Number  of  Buds 

Ounces  of  Fruit  Per  Bud 

1 

3.4 

2 

3.2 

3 

3.5 

4 

4.8 

5 

5.4 

6 

5.5 

7 

5.8 

8 

7.0 

9 

7.8 

10 

6.3 

11 

6.2 

Thus  it  will  be  seen  that  for  this  variety  and  for  the  vigor  of  the  particular 
vines  used  in  the  experiment,  heaviest  fruiting  occurred  at  about  nine  buds  per 
cane  or  thirty-six  per  vine.  From  ten  buds  on  there  was  a  decline  in  average 
yield  per  hud,  though  the  total  yield  per  cane  and  per  vine  fell  little  if  at  all  below 
the  nine  bud  canes.  Nevertheless  there  must  have  been  a  falling  off  in  size  of 
bunches,  and  probably  also  delayed  maturity  with  consequent  lowered  quality. 

Spur  System  vs.  Long  Arm  Pruning. — The  question  often  arises  as  to  whether 
it  is  more  desirable  to  leave  many  canes  with  comparatively  few  buds  each,  or 
fewer  canes  with  relatively  more  buds  per  cane.  The  consensus  of  opinion  is 
now  in  favour  of  the  latter  method.  There  is  sound  evidence  to  back  up  this 
opinion  as  will  be  seen  from  a  study  of  the  following  figures  also  secured  through 
the  courtesy  of  the  Horticultural  Extension  Dept.  at  Ithaca,  N.Y. 

Table  X — Fruitfulness  of  Individual  Buds  on  the  Concord  Grape 


Bud  No. 

Ounces  of  Fruit 

1 

1.2 

2 

3.2 

3 

5.2 

4 

7.4 

5 

7.9 

6 

7.9 

7 

8.0 

8 

9.2 

9 

9.3 

10 

8.5 

11 

7.3 

•The  buds  are  numbered  1-11  consecutively  beginning  at  the  base  of  the  cane. 
It  will  be  seen  that  the  first  two  or  three  buds  on  the  cane  are  relatively  unpro- 
ductive and  that  the  most  productive  part  of  the  cane  is  from  the  fourth  to  the  ninth 
or  tenth  bud.  Of  course  with  vines  of  greater  or  less  vigor  than  those  used 
in  the  experiment  the  relative  fruitfulness  of  the  outer  buds  would  vary  accord- 
ngly,  up  or  down  from  the  figures  given. 

The  evidence  presented  in  Table  X  certainly  indicates  the  desirability  of 
relatively  few  canes,  such  as  the  four  cane  Kniffen,  of  eight  to  ten  buds  each  (32 
to  40  per  vine)  rather  than  a  greater  number  of  canes  with  proportionately  fewer 
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buds  per  cane.     In  the  latter  case  there  will,  of  course,  be  a  higher  proportion 
of  the  relatively  unproductive  buds,  numbers  one  to  three. 

Relation  of  Cane  Diameter  to  Fruitfulness. — The  so-called  "bull"  canes  are 
generally  considered  unproductive  and  undesirable.  The  correctness  of  these 
conclusions  is  indicated  in  experimental  data  obtained  by  N.  L.  Partridge,  of 
Michigan.  These  data  show  that  the  medium  or  pencil-size  canes  of  approx- 
imately one-quarter  inch  diameter  are  the  most  fruitful.  An  increase  or  decrease 
in  size  from  the  quarter-inch  is  accompanied  by  decreased  fruitfulness  in  both 
cases,  the  amount  of  decrease  being  roughly  proportional  to  the  deviation  from 
the  optimum  size — one-quarter  inch.  Where  canes  of  the  right  diameter  are 
unobtainable,  those  slightly  above  the  quarter-inch  are  to  be  preferred  to  those 
falling  below  this  diameter.  In  addition,  canes  of  moderate  length  between 
joints  are  to  be  preferred  to  short-jointed  canes. 

Influence  of  Overhearing. — The  following  paragraphs  and  the  two  accom- 
panying illustrations  are  from  Michigan  Special  Bulletin  141,  by  N.  L.  Partridge* 

"The  larger  the  crop  produced  by  a  vine,  the  smaller  the  amount  of  shoot-growth  produced 
during  that  season.  Seasonal  conditions  sometimes  obscure  this  effect.  A  vine  that  is  permitted 
to  overbear  makes  a  comparatively  weak  growth  during  that  season,  with  the  result  that  the 
amount  of  weight  of  the  canes  to  be  removed  by  pruning  the  following  winter  is  usually  less  than 
the  amount  obtained  the  winter  preceding  the  crop.  The  vine  is  weakened  by  overbearing.  A 
vine  that  is  not  permitted  to  bear  a  full  crop  usually  produces  a  greater  weight  of  cane-growth 
than  it  did  the  preceding  year.  The  vine  is  strengthened  by  overpruning.  However,  over- 
pruning  is  not  the  best  method  to  use  in  strengthening  weak  vines  because  it  is  too  expensive — 
the  following  crop  being  too  much  reduced.  Soil  treatments  are  a  better  means  for  securing  the 
same  result. 

"Under  a  given  set  of  environmental  conditions,  maturity  of  fruit  and  cane  depends  on  the 
ratio  of  effective  leaf  surface  to  pounds  of  fruit  on  the  vine.  A  vine  that  is  overbearing  will  not 
mature  fruit  and  canes  as  well  as  it  would  if  it  were  carrying  a  smaller  crop.  The  use  of  certain 
fertilizers  increases  leaf  area,  so  these  vines  are  able  to  mature  their  fruit  better  than  are  similar 
unfertilized  vines.  Neglected  vines  that  are  poorly  cultivated  or  poorly  sprayed  do  not  have 
as  large  an  effective  leaf  area  as  the  we  11 -cared -for  vine  and  will  not  be  able  to  mature  as  large  a 
crop  as  the  vine  receiving  better  treatment.  The  severity  of  pruning  should  be  varied  to  meet 
the  conditions  which  are  to  be  expected  during  the  following  season.  If  cultivation  is  to  start 
late  and  be  of  a  poor  quality  and  spraying  is  to  be  neglected,  the  vines  should  not  be  permitted 
to  bear  as  large  a  crop  as  though  good  cultivation,  fertilization  and  spraying  were  contemplated." 

Some  Varietal  Differences  in  Relation  to  Bud  Number. — As  already  intimated 
the  optimum  number  of  buds  per  vine  to  be  kept  in  pruning  will  vary  to  some 
extent  with  the  variety.  For  several  years  an  experiment  was  conducted  in^the 
Station  vineyard  to  study  varietal  differences  in  this  respect.  The  results  of 
these  observations  are  given  herewith. 

The  optimum  number  of  buds  per  vine  as  judged  by  maturity  of  fruit,  un- 
impaired vigour  of  vine,  and  continuous  yield  for  the  six-year  period,  1918-23, 
varied  from  twenty-eight  to  forty-eight  for  the  ten  varieties  under  observation. 
The  accompanying  table  gives  the  results  in  brief: 

Table  XI — Optimum  Number  of  Buds  per  Vine  for  Station  Vineyard 


Variety 

No.  of  Buds 

Vergennes 

28 

Brighton 

32 

Concord 

Delaware 

Diamond 

Herbert 

Lindley 

36 
36 
36 
40 
40 

Niagara 

Agawani 

Massosoit 

40 

44 
44 

34 

Most  If  not  all  of  the  above  varieties  will  give  as  good  yields  and  sometimes 
higher  where  the  number  of  buds  exceeds  by  four  or  more  the  optimum  number 
noted.  However,  time  and  evenness  of  maturity  must  be  considered.  Also  it 
follows  that  where  an  increase  in  number  of  buds  (with  its  increased  number  of 
bunches)  does  not  give  a  proportionate  increase  in  yield,  the  berries  and  bunches 
on  the  higher  bud-number  vines  must  be  of  inferior  size.  Nothing,  therefore, 
has  been  gained  by  increasing  the  bud  number,  and  much  may  be  lost  by  delayed 
maturity,  etc. 

The  twenty-eight  buds  noted  for  Vergennes  may  seem  low.  Vergennes  is  a 
notorious  overbearer,  and  if  insufficiently  pruned,  the  fruit  will  fail  to  colour  or 
mature  properly  and  the  vines  will  fall  away  in  vigour. 

With  Concord  forty  buds  may  be  left  on  vines  of  normal  vigour,  rather  than 
the  thirty-six  noted,  provided  that  the  particular  vineyard  does  not  habitually 
suffer  from  late  maturity  due  to  location  or  some  other  factor.  The  same 
reasoning  holds  for  many  other  varieties,  including  Niagara  and  Herbert.  Never- 
theless, as  already  indicated,  improper  maturity  is  so  often  a  factor  in  the  Niagara 
district  as  a  whole,  that  the  grower  should  err,  if  at  all,  on  the  side  of  too  few 
rather  than  too  many  buds. 

Delaware  canes  are  short-jointed.  With  this  variety  number  of  buds  should 
not  be  estimated  by  length  of  cane  alone  but  by  frequent  count,  otherwise  far 
too  many  buds  will  be  left  by  the  average  pruner. 

The  Rogers'  hybrids,  such  as  Agawam  and  Massosoit,  are  very  vigorous 
growers  and,  apart  from  other  considerations,  a  relatively  large  number  of  buds 
must  be  left  or  growth  will  be  too  rampant  and  of  the  ''bull  cane"  type.  Also 
Lindley,  Agawam  and  Massosoit  normally  mature  early  so  that  this  factor  does 
not  need  the  same  consideration.  Herbert  is  later  in  season  and  does  require 
consideration. 

Directions  for  Pruning  a  Vine. — The  discussion  on  training  and  pruning  the 
grape  may  best  be  closed  by  a  further  quotation  from  Michigan  Special  Bulletin 
No.  14,  as  follows: 


Fig.  11. — A  vine  weakened  by  overbearing,  due  to  underpruning.     Compare  with  Fig.  12. 
(courtesy  Dept.  of  Hort.,  Michigan  State  College  of  Agr.) 
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"The  annual  pruning  for  a  vine  of  medium  vigour,  that  is,  a  vine  yielding  from  two  to  two 
and  a  half  pounds  of  prunings,  should  be  about  as  follows:  First,  select  four  fruiting  canes  as 
nearly  a  quarter  of  an  inch  in  diameter  as  possible,  with  the  joint  between  the  fifth  and  sixth  buds 
between  five  and  eight  inches  in  length.  These  canes  are  to  be  trained  in  either  direction  along 
the  two  wires  and  should  originate  from  the  trunk  or  as  near  the  base  of  the  arms  or  branches 
as  this  type  of  wood  may  be  found.  Second,  if  the  fruiting  cane  does  not  originate  within  six  or 
eight  inches  of  the  trunk  and  if  there  is  another  cane  growing  closer  to  the  trunk  than  the  one 
retained  for  fruiting,  this  cane  may  be  cut  back  to  a  one  or  two-bud  spur  to  provide  a  renewal 
for  next  year's  fruiting.  Third,  cut  back  the  canes  left  for  fruiting  so  that  the  total  number  of 
buds  on  the  vine  is  between  thirty-five  and  forty,  balancing  the  distribution  of  the  buds  so  that 
the  larger  number  are  left  on  the  larger  canes.  Fourth,  remove  all  other  wood.  Pruning  other 
vines  should  be  similar  except  that  the  buds  left  should  balance  the  fruiting  capacities  of  the 
particular  vine  pruned. 

"Most  grape-pruners  do  not  devote  sufficient  time  to  the  vines  they  trim.  The  grower  will 
be  repaid  at  the  harvest  for  the  time  that  he  spends  in  choosing  the  best  wood  for  fruiting  and 
accurately  balancing  the  production  of  vine  and  cane  to  its  capacity." 


Fig.  12. — A  vine  in  good  condition  as  a  result  of  balanced  pruning.     Compare  with  Fig.  11. 
(courtesy  Dept.  of  Hort.,  Michigan  State  College  of  Agr.) 

RENEWING  OLD  VINES 

It  is  sometimes  necessary  to  renew  old  vines  where  the  trunk  has  become 
crooked  and  bent  and  has  perhaps  deteriorated  from  disease.  If  the  root  is 
healthy  such  renewal  can  usually  be  effected  by  bringing  a  new  lateral  from  near 
the  ground.  The  old  trunk  may  be  removed  at  once  or  may  be  left  to  fruit  for 
one  or  two  seasons  until  the  new  cane  is  fully  ready  to  take  its  place. 

TYING  THE  VINE 


Following  the  dormant  pruning  and  the  tightening  of  the  trelHs  wires,  tying 
is  the  next  vineyard  operation.  Tying  should  not  be  done  when  the  canes  are 
frozen  as  they  are  then  quite  brittle  and  easily  broken.  Nor  can  tying  be  delayed 
until  after  growth  starts  because  of  the  danger  of  rubbing  off  the  new  growth. 

Grape  twine  and  fine  wire  are  both  used  for  tying,  though  most  growers 
prefer  the  twine.  The  twine  is  the  better  material  of  the  two,  though  when 
carefully  used  wire  gives  quite  satisfactory  results.  Wire  cannot  be  used  to 
secure  the  trunk  and  main  arms  of  the  vine  to  the  trellis  because  of  the  danger 
of  girdling  and  killing  the  vines. 
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The  trunk  should  be  tied  tightly  to  both  wires  in  an  upright,  straight  manner. 
Sagging,  crooked  trunks  interfere  with  many  vineyard  operations.  Before  tying 
the  canes  (Kniffen  system)  it  is  a  common  practice  to  give  the  cane  one  or  two 
twists  around  the  wire.  This  secures  the  vine  more  firmly  to  the  trellis  than 
merely  stretching  the  cane  along  the  wire.  However,  such  wrapped  canes 
materially  increase  the  difficulty  of  pruning  the  following  season.  In  either 
case  each  cane  should  be  tied  twice,  once  at  the  tip,  where  a  tight  knot  should  be 
made,  and  once  near  the  base,  in  this  case  a  loose  knot  so  that  normal  cane 
growth,  without  binding  or  girdling,  may  be  made. 


Fig.  13. — Renewing  an  old  vine.     Note  the  new  cane  from  the  base  of  the  old  trunk. 

When  tying  with  grape  twine  it  is  advisable  to  give  the  cord  a  couple  of 
turns  around  the  wire,  knot  it  and  then  tie  the  cane  securely  to  the  wire.  This 
method  prevents  any  slipping  of  the  cord  along  the  wire,  and,  at  the  base  of  the 
cane,  permits  of  a  secure  though  loose  tie,  thus  allowing  for  cane  expansion. 

It  is  false  economy  to  hurry  over  the  tying  of  the  vines  or  to  use  material 
for  tying  which  is  not  sufficiently  strong  or  durable.  This  always  results  in 
much  troublesome  re-tying  and  often  injured  arms. 

DISBUDDING 


Disbudding  is  practised  on  young  vines  which  have  not  yet  formed  a  stem 
in  order  to  concentrate  the  growth  into  one  or  two  shoots.  The  following  year 
the  stronger  of  these  shoots  will  be  selected  to  form  the  stem  of  the  vine.  In 
case  of  mature  vines,  disbudding  consists  in  rubbing  off  all  the  buds  on  the  lower 
part  of  the  vine  and  on  the  trunk  which  are  not  needed  for  renewal  purposes. 
This  is  done  in  order  to  concentrate  the  growth  in  the  shoots  above  and  prevent 
the  production  of  shoots  down  below  the  first  wire  where  they  would  eventually 
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have  to  be  cut  off.  These  buds  or  young  shoots  should  not  be  removed  until 
they  are  from  three  to  four  inches  long.  Since  there  are  many  dormant  and 
adventitious  buds  on  the  trunks  of  the  vines,  any  attempt  to  remove  the  buds 
too  early  would  force  them  out  and  necessitate  going  over  the  vineyard  too  often. 

SUCKERING 

Suckering  is  the  removal  of  all  the  shoots  which  appear  on  the  trunk  of  the 
vine  at  or  below  the  surface  of  the  soil.  These  suckers  bear  little  or  no  fruit,  and 
hence  grow  vigorously,  appropriating  food  materials  which  should  go  to  the  vine. 
A  great  deal  of  time  and  expense  will  be  saved  if  suckering  is  done  carefully 
during  the  first  four  or  five  years  of  the  vine's  growth.  After  the  fifth  year  very 
few  suckers  will  be  produced  from  vines  which  have  been  carefully  suckered 
when  they  were  young.  Vines  on  which  the  work  has  been  carelessly  done  will 
always  produce  an  abundant  growth  of  these  underground  shoots  every  year. 
Suckering  should  be  done  early  in  the  summer  before  the  shoots  have  become 
hard  and  woody,  not  only  because  of  the  fact  that  they  diminish  the  vigour  of 
the  vine,  but  also  because,  if  the  shoots  are  left  for  the  whole  season,  or  for  any 
length  of  time,  they  promote  the  production  of  dormant  buds  below  the  surface 
of  the  ground.  These  old  suckers  are  more  difficult  to  remove  than  are  the 
young  shoots,  and,  if  imperfectly  removed  the  remaining  part  becomes  an  under- 
ground spur  which  will  be  a  perennial  source  of  trouble. 

SUMMER  PRUNING 

The  removal  of  two  or  more  feet  from  the  end  of  growing  shoots  during  the 
month  of  August  is  a  common  practice  in  the  Niagara  district.  It  is  done  to 
admit  light  to  the  fruit,  thus  increasing  its  colour,  and  also  to  control  mildew  by 
permitting  a  better  circulation  of  air  through  the  vine.  Since  this  topping  is 
done  towards  the  latter  part  of  the  summer,  a  great  number  of  leaves  are  re- 
moved, which  is  very  weakening  to  the  vine.  In  the  case  of  very  vigorous  vines 
this  may  not  be  serious,  but,  if  severe  topping  is  practised  annually  it  is  bound 
to  weaken  even  the  strongest  vines. 

In  certain  seasons  when  excessive  growth  is  produced  because  of  a  prolonged 
rainy  season,  it  may  become  necessary  to  resort  to  topping  to  admit  sufficient 
light  to  colour  the  fruit  or  to  check  the  spread  of  mildew;  but  never  in  a  normal 
season.  At  least  seven  or  eight  leaves  should  be  left  beyond  the  fruit  when 
topping  in  August.  The  grower  should,  however,  be  able  to  maintain  the 
equilibrium  of  his  vine  by  increasing  or  diminishing  the  amount  of  fruiting  wood 
left  when  pruning  without  having  to  resort  to  this  weakening  practice  of  topping. 

VINEYARD  SOIL  MANAGEMENT 
Cultivation 

Frequent  and  thorough  cultivation  throughout  the  growing  season  is  abso- 
lutely necessary  for  the  best  growth  of  the  vines  and  the  production  of  the  crop 
in  normal  seasons.  The  first  operation  in  the  spring,  as  soon  as  the  soil  is  dry 
enough  to  work,  is  to  plow  away  from  the  vines.  For  this  purpose  a  gang  plow, 
which  does  the  work  quicker  and  more  evenly  than  a  single  plow,  is  preferable. 
A  furrow  three  inches  deep  is  sufficient  to  turn  over  the  surface  soil  and  still  not 
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deep  enough  to  disturb  the  surface  roots  of  the  vine.  It  is  very  important  that 
roots  of  well-estabhshed  vines  should  not  be  torn  up  or  carelessly  exposed  by 
deep  plowing.  In  some  cases  where  the  soil  is  friable  and  there  is  no  cover  crop 
to  plow  under,  the  disc  may  be  used  instead  of  the  plow  to  loosen  the  soil  in  the 
spring.  Many  growers  prefer  this  method.  The  grape  hoe  and  hand  hoe  should 
now  be  used  to  work  the  soil  away  from  the  vines.  Subsequent  cultivation  at 
least  every  two  weeks  during  the  summer  should  be  given  the  soil  with  the  disc 
or  spring-tooth  harrow.  Especial  care  should  be  taken  to  cultivate  in  seasons 
of  drought  and  before  the  soil  has  become  caked  and  crusted  after  heavy  rains. 
All  cultivation  should  be  stopped  by  the  end  of  July  at  the  very  latest  to 
give  the  vines  a  chance  to  ripen  their  wood  and  fruit  before  freezing.  In  back- 
ward seasons  it  would  be  most  advisable  to  discontinue  cultivation  at  least  two 
weeks  earlier  than  this  date.  Fall  plowing  up  to  the  vines  may  be  done  at  this 
time,  or  preferably  later,  after  the  crop  is  off.  The  disadvantages  of  early  fall 
plowing  are:  Some  fruit  may  be  torn  from  the  vines  by  the  plow  or  horses;  the 
soil  is  left  in  too  rough  a  condition  for  the  pickers  to  walk  and  work  quickly  along 
the  rows  and  for  the  wagon  gathering  the  fruit  to  be  driven  over  easily. 

Cover  Cr'ops 

Cover  crops  have  not  been  generally  used  in  the  vineyards  of  our  grape 
sections.  Possibly  there  has  not  been  the  same  need  for  them  under  our  soil 
conditions  as  there  is  under  lighter  soil  conditions  of  some  grape  regions.  A 
large  percentage  of  our  plantings  have  been  made  on  mountain  wash  and  black 
clay  loam  soils  which  are  rich  in  humus.  Nevertheless  there  are  many  cases, 
and  there  will  be  increasingly  more,  where  the  use  of  a  cover  crop  will  solve  the 
very  problem  which  is  perhaps  puzzling  the  grower. 

The  functions  of  cover  crops  are:  To  check  growth  in  the  full,  thus  giving 
the  vine  time  to  properly  mature  its  wood;  to  utilize  nitrates  available  in  the  soil 
after  the  vine  has  ceased  growth,  and  prevent  their  leaching;  to  add  nitrogen  to 
the  soil,  when  a  leguminous  plant  is  sued;  to  hold  the  snow  and  thus  prevent 
deep  freezing;  and,  of  great  importance,  to  maintain  or  improve  the  humus 
content  of  the  soil.  Humus,  because  of  its  moisture-holding  capacity,  may  be 
said  to  form  the  basis  of  soil  fertility.  It  holds  the  plant  foods  in  solution.  The 
grape  is  a  long-lived  plant,  and,  unless  the  humus  supply  is  replenished,  most 
grape  soils  will  eventually  become  deficient  in  their  humus  content.  Barnyard 
manure,  of  course,  is  one  of  the  best  suppliers  of  humus  and  should  be  used 
whenever  it  can  be  economically  secured.  Where  manure  is  not  available  in 
sufficient  quantity,  cover  crops  or  "green  manuring  crops"  will  provide  a  very 
acceptable  substitute. 

Some  of  the  best  cover  crops  to  use  are:  Oats  (1}4  bush,  per  acre),  rye  (1 
bush.),  oats  and  clover  (1  bush.-15  lbs.),  rye  and  vetch  (1  bush. -123^  lbs.),  Japan- 
ese millet  (3  pecks).  Oats  and  Japanese  millet  both  make  a  strong  growth  in  the 
fall  and  are  therefore  somewhat  objectionable  at  picking  time.  On  the  other  hand, 
both  are  winter-killed  and  there  is  therefore  no  temptation  to  delay  spring 
plowing  as  in  the  case  of  rye  and  the  clovers,  which  make  heavy  growth  in  the 
spring.  It  is  essential  that  spring  plowing  be  done  early,  as  delayed  plowing, 
while  it  gives  a  greater  quantity  of  material  to  plow  under,  does  harm  in  other 
ways  such  as  reducing  the  nitrate  content  of  the  soil,  causing  drying-out,  etc. 

The  cover  crop  should  be  sown  as  soon  as  cultivation  ceases  in  mid  or  late 
July.     When  sowing,  a  space  of  eighteen  to  twenty-four  inches  should  be  left  on 
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either  side  of  the  row  so  as  to  give  a  clear  space  for  the  pickers  to  walk  in.  This 
will  obviate  some  of  the  objection  to  oats  and  millet  with  their  heavy  fall  growth. 
These  crops  may  also  be  flattened  down  previous  to  fruit-picking,  with  a  roller 
or  stone  boat. 

Fertilizers 

Barnyard  manure  and  green  manuring  crops  should  form  the  basis  of  the 
soil  fertilizing  programme.  These,  with  proper  soil  drainage  and  frequent, 
thorough  cultivation,  will  furnish  all  the  plant  food  necessary  in  many  vineyards, 
— probably  most  of  the  vineyards  of  the  Niagara  peninsula. 

As  a  general  rule  the  vineyards  of  this  district  do  not  need  commercial  fer- 
tilizers. What  they  do  need,  in  cases  where  the  crops  are  decreasing  and  the 
wood  growth  is  weak,  is  better  general  care — good  soil  drainage,  manure  or  other 
humus-forming  material,  sufficient  pruning,  and  proper  cultivation. 

On  the  lighter  soils  or  on  other  soils  where  good  cultural  conditions  do  not 
give  proper  growth  and  yield,  applications  of  readily  available  nitrogen,  such  as 
nitrate  of  soda  and  sulphate  of  ammonia,  may  be  made  at  the  rate  of  200-300 
pounds  per  acre.  This  application  should  be  made  about  the  time  growth  is 
starting  in  the  spring.  Nitrogen  should  be  used  with  caution  as  the  general 
effect  of  its  use,  apart  from  more  vigorous  growth,  is  to  delay  maturity  of  fruit 
and  vine.  On  the  average  our  seasons  are  inclined  to  be  all  too  short  as  it  is,  so 
that  the  danger  from  injudicious  use  of  nitrogenous  fertilizers  is  obvious.  Gen- 
erally, therefore,  their  use  should  be  confined  to  vineyards  where  good  cultural 
practices  are  failing  to  produce  satisfactory  growth  and  fruitfulness. 

The  grapevine  is  normally  late  in  starting  into  growth.  For  this  reason  it 
is  doubtful  whether  the  same  beneficial  effects  will  result  from  early  applications 
of  readily  available  nitrogen  to  normally  vigorous  grapevines  as  to  sucH  tree 
fruits  as  peaches  and  apples.  The  latter  start  their  growth  considerably  earlier 
when  the  soil  is  cold  and  inactive  and  when  plant  food  is  not  being  liberated  in 
any  great  quantity. 

Barnyard  manure  is,  of  course,  a  carrier  of  nitrogen,  and  if  manure  is  avail- 
able, it  will  probably  supply  sufficient  of  this  particular  food.  Again,  however, 
the  danger  of  promoting  late  growth  and  of  delaying  maturity  of  vine  and  fruit 
must  be  considered.  Too  heavy  or  too  frequent  application  of  manure  with  its 
slowly  available  nitrogen  must  be  avoided. 

Phosphoric  acid  and  potash  seem  to  be  present  in  most  grape  soils  in  suffi- 
cient quantity  for  the  needs  of  the  grapevine  so  that  applications  are  not  neces- 
sary. In  the  case  of  phosphoric  acid,  however,  green  manuring  crpps  may 
greatly  benefit  from  an  additional  supply.  Its  value,  and  also  that  of  nitrogen, 
can  best  be  determined  for  any  particular  vineyard  by  the  grower  himself.  A 
few  simple  trials  with  adjoining  unfertilized  plots  will  determine  their  value. 

RINGING  GRAPES 

The  practice  of  ringing  grapevines  is  not  a  commercial  one,  but  is  often  used 
by  growers  who  intend  entering  fruit  in  competition.  Where  ringing  is  properly 
done,  the  resulting  bunches  of  fruit  will  mature  earlier  than  on  non-ringed  canes, 
and  both  bunches  and  berries  will  be  of  larger  size.  The  quality  and  flavour  of 
the  fruit,  however,  are  distinctly  lower. 

Ringing  consists  in  removing  a  ring  of  bark  one-third  to  one-half  inch  in 
width,  from  the  fruiting  shoot  on  the  trunk  side  of  the  affected  bimch  of  grapes. 
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The  result  of  the  ringing  is  that  the  upward  flow  of  food  materials  from  the  root 
to  the  leaves  is  undisturbed,  but  the  downward  flow  of  elaborated  food  is  checked 
at  the  gridle  and  thus  diverted  to  the  bunch  of  grapes. 

Experiments  in  ringing  conducted  at  Vineland,  1915-17,  clearly  indicated 
that  ringing  may  best  be  done,  all  things  considered,  from  three  to  four  weeks 
after  the  bloom  opens  or  approximately  the  last  ten  days  of  July.  If  ringing  is 
done  earlier  than  this,  the  ringed  shoots  will  mostly  be  broken  off  by  high  winds; 
also,  the  very  early  ringing  does  not  appear  to  bring  about  a  corresponding  early 
maturity.  Similarly,  ringing  in  August  is  too  late  to  affect  maturity  and  size  to 
any  appreciable  extent. 

HARVESTING 

The  one  point  in  connection  with  harvesting  which  really  needs  stressing 
is  that  of  proper  maturity.  Practically  all  grape-growers  join  in  condemning 
the  Champion  grape.  This  variety  colours  several  days  in  advance  of  actual 
maturity,  and  this  fact,  together  with  the  further  fact  that  Champion  is  an  early- 
season  variety,  tempts  many  growers  to  pick  for  the  early  market.  It  is  believed, 
and  no  doubt  with  cause,  that  the  placing  of  these  immature,  extremely  low- 
quality  grapes  on  the  early  market  seriously  interferes  with  the  later  marketing 
of  better  quality  varieties. 


Fig.  14. — Shears  commonly  used  for  cutting  grapes. 


A  point  often  overlooked  by  grape-growers  is  that  Champion  is  not  unique 
in  its  early-colouring  propensities.  Perhaps  few  varieties  colour  so  far  in  advance 
of  maturity  as  does  Champion  and  few,  if  any;  are  so  low  in  quality  as  that 
variety.  Nevertheless  practically  all  varieties  of  grapes  reach  full  size  and  have 
good  colour  several  days  before  they  are  really  fully  mature.  They  are  not, 
mature,,  however,  in  the  sense  of  full  development  of  sugar  content  and  quality. 
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The  result  is  that  many  varieties  besides  the  Champion  are  harvested  before  they 
should  be.  This  is  true  of  the  green  varieties  such  as  Niagara,  as  well  as  of  red 
and  blue  varieties. 

Along  with  the  above  fact  of  general  colouring  in  advance  of  full  and  proper 
sugar  development,  it  should  also  be  noted  and  emphasized  that  there  is  no  appre- 
ciable increase  in  sugar  content  once  the  fruit  has  been  cut.  Most  kinds  of  fruit 
continue  to  "ripen"  after  picking,  but  not  the  grape.  Ripening  processes  cease 
immediately  the  grape  is  cut.  It  is  obvious,  therefore,  that  grapes  should  not 
be  cut,  even  if  well  coloured,  until  sugar  development  is  sufhcient  to  ensure  gocd 
quality.  The  sense  of  taste  is  an  easily  made  and  sufficient  test  for  all  practical 
purposes. 


GRAPE  INSECTS 

L.  Caesar,  Provincial  Entomologist 

The  chief  insects  attacking  grapes  in  Ontario  are  the  grape  leaf-hoppers, 
rose  chafer  and  grapevine  flea-beetle.  The  grape  berry-moth  is  sometimes 
troublesome  in  a  few  areas. 

Grape  Leaf-Hoppers 

The  leaf-hoppers  are  the  most  common  and,  on  the  whole,  the  most  im- 
portant insects  which  injure  the  grape.     There  are  three  species  of  them,  Eryth- 


Fic;.  15. — The  third  leaf  is  showing.     This  is  the  time  for  the  first  spray 
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roneura  comes,  E.  tricincta,  and  E.  vulnerata.  These  three  species  are  all  about 
the  same  size  and  have  the  same  habits,  so  that  we  shall  treat  them  as  if  they 
were  one  species. 

The  adults  are  only  about  one-eighth  inch  long  and  have  slender  bodies 
which  taper  gradually  toward  the  anal  end.  The  colour  varies  greatly  but  is 
usually  yellowish  with  red,  black,  brown  or  white  markings.  They  are  shy 
insects  and  if  disturbed  leap  or  fly  away  quickly. 

The  nymphs  or  young  are  paler  than  the  adults,  being  usually  cream  colour. 
They  have  the  same  general  shape  as  the  full-grown  insects  but  lack  wings  and, 
of  course,  are  smaller.  Both  nymphs  and  adults  live  on  the  under  surface  of  the 
leaves  and  feed  there. 

Injury, — The  injury  is  caused  by  the  adults  and  nymphs  inserting  their  fine, 
sharp,  needle-like  mouth-parts  into  the  tissues  of  the  leaves  and  extracting  the 
juice.  Wherever  they  feed  they  cause  a  little  whitish  area  to  appear  on  the 
upper  surface  of  the  leaf.  If  they  are  numerous  every  leaf  may  become  thus 
mottled  all  over.     After  a  time  these  leaves  turn  brownish  and  may  even  die. 

Some  years  the  leaf-hoppers  are  comparatively  scarce  and  do  very  little 
damage,  but  other  years  they  occur  in  countless  numbers  and  attack  almost 
every  vineyard  over  large  areas,  causing  the  leaves  to  look  brown  and  sickly, 
sometimes  even  as  early  as  midsummer. 


Fig.  16. — Grape-leaf  hoppers  on  underside  of  grape  leaf. 
(courtesy  W.  A,  Ross.) 


The  result  of  a  severe  attack  is  that  the  leaves,  owing  to  the  loss  of  the  green 
matter  in  them  (chlorophyll),  can  no  longer  manufacture  the  food  necessary  for 
ripening  the  fruit  and  for  giving  it  its  sweet  characteristic  flavour;  hence  the 
berries  are  acid  and  of  very  poor  quality.  Moreover  this  loss  of  green  matter  in 
the  leaves  prevents  food  being  stored  up  in  the  vines  and  roots,  and  as  a  result 
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the  plants  are  more  subject  to  winter  injury  than  they  would  otherwise  be  and 
are  incapable  of  bearing  as  large  a  crop  the  next  year  as  they  otherwise  would. 

Life  History. — The  winter  is  passed  in  the  adult  stage  under  leaves  or  brush 
alongside  the  vineyard,  or  in  long  grass,  dense  weeds  or  other  rubbish  in  fence- 
corners,  waste  lands  and  roadsides.  In  spring,  about  the  end  of  April,  or  as  soon 
as  growth  begins,  the  adults  leave  their  winter  quarters  and  feed  upon  almost 
any  kind  of  green  weed  or  plant  and  a  little  later  upon  the  leaves  of  fruit  trees 
and  bush  fruits.  When  the  grape  foliage  begins  to  appear  and  about  the  third 
leaf  stage  has  been  reached,  they  migrate  in  large  numbers  to  the  vineyards  and 
feed  upon  grape  leaves. 

Egg-laying  soon  commences  and  continues  until  about  the  end  of  June. 
The  eggs  are  inserted  in  the  tissues  of  the  under  side  of  the  leaves.  After  laying 
their  eggs  the  adults  die.  The  nymphs  begin  hatching  from  the  earliest  eggs 
about  the  middle  of  June  and  almost  all  eggs  have  hatched  by  about  the  middle  of 
July.  About  this  date,  too,  the  oldest  nymphs  begin  to  transform  into  adults. 
Many  of  these  earliest  adults  lay  eggs  and  from  these  comes  a  partical  second 
generation.  When  winter  weather  arrives  or  late  in  fall,  the  adults  all  go  into 
winter  quarters,  any  nymphs  that  have  not  reached  that  stage  perishing. 


Fig.  17. — Grape  leaf  hopper. — Adults  much  enlarged. 
(Courtesy  W.  A.  Ross) 

Control. — It  has  long  been  known  that  the  nymphs  can  be  killed  by  spraying 
with  nicotine  sulphate  40  per  cent.,  but  during  the  severe  outbreaks  of  1921  to 
1923,  Mr.  W.  A.  Ross  made  the  interesting  discovery  that  the  eggs,  which,  as 
said  above,  are  laid  in  the  tissues  of  the  under  side  of  the  leaves,  could  also  be 
killed  by  this  same  substance.  He  therefore  recommends  that  if  the  leaf-hoppers 
are  sufficiently  abundant  to  be  likely  to  cause  any  serious  loss,  the  vineyard 
should  be  thoroughly  sprayed  about  a  week  after  the  fruit  has  set  with  three- 
eighths  pint  of  nicotine  sulphate  to  forty  gallons  of  Bordeaux  mixture  of  the 
4,  8,  40  formula.  This  is  about  the  date  when  the  greatest  number  of  nymphs 
and  eggs  combined  can  be  destroyed.  One  application,  if  well  done,  will  be 
sufficient.  Short  spray  rods  with  angle  disc  nozzles  and  high  pressure  are 
necessary.  The  spray,  of  course,  must  be  applied  to  the  under  side  of  the  leaves 
where  both  nymphs  and  eggs  are. 

The  Bordeaux  is  added  to  ward  off  fungus  diseases. 

As  the  adults  winter  in  weedy,  grassy  places  and  in  thickets,  considerable 
benefit  can  be  obtained  by  burning  over  such  areas  early  in  spring. 
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Grapevine  Flea- Beetle  (Altica  chalybea)  I 

Though  sometimes  very  destructive,  this  insect  is  not  common.     It  usually 
occurs  in  destructive  numbers  only  in  vineyards  with  surroundings  which  afford  I 
favourable  winter-quarters  for  the  beetles,  such  as  those  situated  close  to  woods 
or  to  other  weedy  or  grassy  areas. 

The  adults  are  small,  steel-blue  beetles  about  one-fifth  inch  long.  The 
larvae  are  brown  with  black  heads  and  many  black  spots  on  the  back.  When 
full-grown  they  are  about  one-third  inch  in  length. 

Injury. — It  is  only  the  adults  that  cause  any  serious  damage.     These  come  I 
out  of  winter  quarters  when  the  buds  are  swelling  and  attack  them,  eating  into 
the  interior  and  completely  destroying  them.     As  when  pruning  only  a  few  buds 
are  left  on  each  vine,  it  does  not  require  many  beetles  to  do  great  damage  and  to 
destroy  all  prospects  of  a  crop  on  the  vines  attacked. 


Fig.  18. — Grape-vine  flea-bettle  enlarged  x6. 
(courtesy  W.  A.  Ross.) 


Fig.  19. — Grape-vine  flea-bettle  attacking 
grape  buds,     (courtesy  W.  A.  Ross.) 


Life  History. — The  winter,  as  stated  above,  is  passed  in  the  adult  stage 
under  the  shelter  of  leaves,  brush,  grass  or  other  rubbish  near  the  vineyard  or 
near  wild  grapes  or  Virginia  creeper,  both  of  which  also  serve  as  host  plants.  In 
spring  the  adults  attack  the  buds,  as  described,  and  after  a  short  time  begin 
laying  their  eggs.  These  are  placed  chiefly  under  the  loose  bark  of  the  vines  or 
under  the  bud  scales.  The  larvae  which  hatch  from  them  feed  upon  the  leaves, 
eating  more  or  less  chain-like  areas  out  of  them.  The  adults  also  feed  on  leaves 
after  these  have  appeared  but,  as  grapevines  produce  new  leaves  rapidly,  any 
feeding  done  on  them  either  by  adults  or  larvae  seldom  is  of  much  importance. 
The  larvae  become  full  grown  early  in  July,  then  enter  the  ground  and  pupate 
there.  From  the  pupae  new  beetles  emerge  in  about  two  weeks.  These 
beetles  feed  for  a  time  on  the  grape  foliage  and  in  early  fall  go  into  winter  quarters. 

Control. —  1.  The  cleaner  the  surroundings  the  fewer  will   be   the  beetles- 
which  will  winter  successfully. 

2.  The  part  of  the  vineyard  that  in  previous  years  has  been  attacked  by! 
these  insects  should  be  watched  in  spring  and,  if  the  beetles  are  present,  should' 
be  sprayed  at  once  with  3  pounds  arsenate  of  lead  and  1  gallon  of  molasses  to  40 
gallons  of  water.     Care  must  be  taken  to  see  that  every  bud  is  completely  covered. 
Often  it  will  be  necessary  to  repeat  the  spraying  in  three  or  four  days  so  that  the 
new  growth  on  the  buds  will  be  covered. 
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3.  The  larvae  may  be  killed  easily  by  spraying  with  13^  pounds  arsenate  of 
lead  to  40  gallons  of  water  whenever  they  are  seem  to  be  present  on  the  leaves. 
Destroying  them  lessens,  of  course,  the  number  of  beetles  for  the  next  year. 

4.  Sometimes  frames  about  3  feet  wide  and  6  feet  long  covered  with  muslin 
and  saturated  with  kerosene  are  used  to  capture  the  beetles.  They  are  serviceable 
only  on  bright  days  as  the  beetles  hide  in  cool  weather.  The  frames  should  be 
held  close  up  against  the  vines  and  the  beetles  tapped  into  them.  The  kerosene 
on  the  sheets  kill  them  but  has  to  be  renewed  from  time  to  time. 

Rose  Chafer  {Macrodactylus  subspinosus). 

This  is  a  somewhat  slender  beetle  about  one  half-inch  long.  The  body  is 
densely  covered  with  fine,  short,  greenish-yellow  hairs  on  the  thorax  and  yellowish- 
brown  hairs  on  the  wing  covers,  thus  giving  the  insect  a  fawn  coloured 
appearance.  The  beetles  have  long  legs,  are  sluggish  in  their  movements  and 
may  be  captured  with  ease. 

The  larvae  live  in  the  ground,  look  like  small  white  grubs  and  when  full- 
grown  are  about  three-quarters  of  an  inch  long. 

Life  History  and  Injury. — The  beetles  emerge  about  the  time  Concord  grapes 
are  coming  into  bloom  and  in  about  two  weeks  all  have  come  forth.  After  emer- 
gence they  soon  fly  to  grapes,  roses,  sumach,  fruit  trees,  strawberries  and  many 
other  plants  and  feed  upon  the  flowers,  fruit  or  foliage  of  these.  On  grapes  they 
attack  and  often  utterly  destroy  the  blossoms  and  young  fruits  and  skeletonize 
the  leaves.  During  a  severe  outbreak  the  whole  crop  in  many  a  vineyard  may 
be  utterly  ruined.  Roses,  peonies  and  other  flowers  suffer  at  least  as  severely  as 
grapes.  Severe  injury  is  also  done  to  the  fruit  of  apples  and  -to  the  fruit  or  foliage 
of  other  orchard  trees.  After  feeding  about  three  weeks  the  number  of  beetles 
begins  to  decrease  and  in  a  couple  of  weeks  more  they  practically  all  disappear. 


Fig.  20. — A.  Grape  blossom  cluster  destroyed  by  rose  chafers. 
B.  Normal  blossom  cluster.     (Courtesy  W.  A.  Ross). 

In  the  meantime  eggs  have  been  laid.     They  are  placed  in  the  soil  chiefly 
in  waste  or  grassy  lands,  but  only  where  the  laid  is  sandy;   for  the  insect  cannot 
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reproduce  in  clay  lands.  Moreover,  they  do  not  lay  eggs  in  well-cultivated  land 
unless  it  happens  to  be  in  wheat  or  some  closely  allied  crop.  The  larvae  from 
the  eggs  live  in  the  soil  upon  the  roots  of  grasses,  cereals  and  weeds,  but  as  a 
rule  do  very  little  damage.  In  the  fall  they  are  nearly  full-grown.  On  the 
approach  of  winter  they  work  their  way  down  below  the  plow  line  and  remain 
there  until  spring  when  they  come  up  to  within  a  few  inches  of  the  surface  and 
complete  their  growth.  About  the  last  week  in  May  they  pupate  in  the  soil 
where  they  are.  From  these  pupae  adults  begin  emerging  about  the  time  Concord 
grapes  are  coming  into  bloom.     There  is,  of  course,  only  one  brood  a  year. 

Control. — It  has  been  mentioned  that  these  insects  breed  only  in  sandy  land, 
hence  clay  areas  are  not  troubled. 

2.  Cultivation  of  the  soil  is  of  great  value  as  eggs  are  not  laid  in  cultivated 
fields  to  anything  like  so  great  an  extent  as  in  uncultivated.  Moreover,  plowing 
infested  land  the  last  week  in  May  or  the  first  week  in  June  kills  nearly  all  the 
pupae  in  the  soil. 


Fig.  21. — Rose  chafers  feeding  on  apples.     (Courtesy  W.  A.  Ross). 
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3.  There  should  be  concerted  effort  made  in  all  sandy  districts  where  this 
beetle  is  troublesome  to  bring  all  waste  lands  under  cultivation  or  at  least  to 
break  them  up  and  seed  them  with  sweet  clover  (Ross  and  Hall  have  found  that 
very  few  eggs  are  laid  in  clover).  Ross  suggests  that  a  good  plan  for  treating 
these  wastelands  would  be  to  re-forest  them.  This  could,  of  course,  be  done 
while  they  are  still  in  clover. 

Attention  may  be  called  to  the  fact  that  light,  sandy  lands  if  properly  fer- 
tilized can  be  made  to  grow  good  potatoes  or  tobacco. 

4.  Vineyards  and  fruit  trees  when  attacked  may  be  protected  by.  heavy 
spraying  with  3  pounds  arsenate  of  lead  to  40  gallons  of  water  in  which  1  gallon 
of  molasses  has  been  mixed.  Usually  one  or  two  applications  are  sufficient.  The 
first  should  be  as  soon  as  the  beetles  are  seen  to  be  sufficiently  numerous  to  justify 
it,  and  the  second  as  soon  as  the  first  has  washed  off  or  new  growth  makes  it 
expedient  to  re-spray. 
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The  Grape-Berry  Moth  {Polyphrosis  viteana) . 

This  insect  occurs  in  all  parts  of  the  Niagara  fruit  belt,  but,  fortunately,  it 
is  destructive  only  occasionally  in  a  few  vineyards. 

The  berry  moth  caterpillars — dark  greenish  or  purplish  worms,  about  three- 
eighths  of  an  inch  long  when  full-grown — web  together  and  feed  on  the  blossoms 
and  newly  set  fruit,  and  a  later  brood  attacks  the  green  and  ripening  berries. 
The  second  brood  worms  tie  the  fruit  together  with  a  few  silken  threads;  bore 
into  the  berries;  pass  from  one  grape  to  another  and  feed  inside  on  the  pulp. 
Infested  berries  become  discoloured  and  shrivelled,  and  are  absolutely  worthless 
for  any  purpose. 


Fig.  22. — Bunch  of  grapes  badly  infested  by  grape-berry  moth, 
(courtesy  W.  A.  Ross.) 

Control. — This  insect  can  be  controlled  by  spraying  with  13^  pounds  arsenate 
of  lead  powder,  and  1  pound  soap  in  forty  gallons  Bordeaux  mixture,  immediately 
after  the  blossoms,  and,  in  the  case  of  severe  infestations,  the  spray  should  be 
repeated  two  weeks  later.  In  spraying  for  this  insect,  it  is  absolutely  essential 
to  cover  thoroughly  all  the  grape  clusters  with  the  spray  material,  and  this  can 
be  most  satisfactorily  done  by  means  of  a  power  outfit  with  short  rods  and 
angle  nozzles. 
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Fig.  23. — Grapevine  showing  an  arm  killed  by  Dead  Arm. 


Fig.  24. — Grapevine  showing  upper  arm  to  the  right  with  dwarfed,  curled  and  crinkled 

leaves — typical  symptoms  of  Dead  Arm. 
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GRAPE  DISEASES 
J,  E.  HowiTT,  Professor  of  Botany,  O.A.C.,  Guelph 

Nearly  all  the  common  diseases  of  the  grape  are  found  in  Ontario  vineyards 
but,  fortunately,  most  of  them  do  not  cause  serious  loss  over  any  large  area 
of  our  grape  growing  districts.  In  the  past,  however,  there  have  been  severe 
epidemics  of  Black  Rot  and  frequent  local  outbreaks  of  Powdery  and  Downy 
Mildew.  During  the  past  few  years  Dead  Arm  has  become  widespread  and 
has  caused  serious  loss  in  many  vineyards.  Diseases  of  the  grape,  therefore, 
demand  the  attention  of  the  vineyardist,  who  should  become  familiar  with  the 
symptoms  of  the  common  diseases  and  the  best  methods  of  combating  them. 

Dead  Arm  (Cryptosporella  viticola,  Shear) 
By  Dr.  L.  C.  Coleman,  Department  of  Botany,  Toronto  University 

This  disease  has  increased  in  importance  during  recent  years  and  is  now 
considered  by  some  of  the  grape  growers  of  the  Niagara  peninsula  as  the  most 
serious  disease  with  which  they  have  to  contend.  Counts  made  in  two  vine- 
yards during  the  summer  of  1926  showed,  in  one  case  6  per  cent.,  in  the  other 
15  per  cent,  of  the  vines  attacked. 


Hg.  25.        a 


Fig.  26. 


Fig.  27. 


Symptoms. — The  most  striking  symptoms  are  (a)  the  appearance  of  a 
lead  arm  or  dead  arms  on  the  attacked  vine  (see  Fig.  23) ;  and  (b)  the  occurrence 
m  arms  not  already  killed  of  leaves  which  are  small,  yellowish,  and  curled  and 
rinkled  on  the  margins  (see  Fig.  24).  This  second  symptom  is  most  strikingly 
ipparent  during  June  and  early  July.  Later  on  in  the  season  the  yellowing  of 
he  leaves,  which  is  most  pronounced  around  the  margin,  disappears,  but  the 
Iwarfing,  curling  and  crinkling  remain. 
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Associated  with  these  two  striking  symptoms,  we  find  almost  invariably  | 
on  the  stem  one  or  more  dead  areas  or  lesions  which  lie  in  the  line  of  the  affected  ; 
arm.    These  lesions  are  the  real  seat  of  the  disease.     Figure  25a  shows  such  a  i 
lesion  or  dead  area  on  a  stem.     The  area  has  at  its  centre  the  stub  of  a  branch 
through  the  pruned  or  broken  end  of  which  the   fungus   causing   the   disease 
almost  certainly  entered  the  stem.     Figure   25b  gives   a  cross-section   of   the 
stem  in  this  region  showing  that  here  the  main  part  of  the  stem  tissue  is  dead. 

Figure  26  shows  a  piece  of  stem  with  a  large  lesion  which  has  here  developed 
from  an  infection  in  the  arm  to  the  left  and  has  spread  down  into  the  stem  and 
up  into  the  arm  to  the  right. 

Life  History. — The  life  history  of  the  fungus  causing  this  disease  is  at 
present  under  investigation.  Infection  experiments  go  to  show  that  spores  of 
the  fungus,  which  are  formed  in  small  black  structures  (pycnidia)  to  be  found 
on  the  surface  of  a  lesion  (see  Fig.  27),  and  which  issue  from  the  pycnidia  in 
huge  numbers  during  the  spring  and  summer,  germinate  on  pruned  ends  and 
other  wounds  and  that  the  fungus  thus  gains  its  entry  into  the  stem,  gradually 
causing  death.  The  disease  is,  in  the  case  of  older  vines  at  least,  usually  present 
in  the  stem  several  years  before  the  typical  symptoms  appear  on  the  arms. 
It  is  rarely  that  one  sees  any  dead  arm  symptoms  in  vines  under  six  years  of  age.  j 

Remedial  Measures. — 1.  As  the  disease  is  mainly  one  of  the  stem,  the  removal  j 
of  arms  which  are  dead  or  which  show  symptoms  of  the  disease  is,  at  least  in  i 
most  cases,  quite  useless.     At  the  time  of  cutting  out,  which  should  be  in  June^  \ 
a  thorough  examination  of  the  stems  of  all  suspected  vines  should  be  made.  | 
If  stem  lesions  are  found,  the  stem  should  be  cut  off  well  below  the  lowest  lesion. 
Where  the  lesion  extends  to  the  ground  the  vine  should  be  removed  entirely. 
The  cut  surface  should  be  completely  healthy  in  appearance  and  should  be 
covered  with  coal  tar  or  white  lead  to  prevent  infection.    The  diseased  portions 
which  have  been  cut  away  should  be  burned. 

2.  As  the  infection  seems  almost  certainly  to  occur  for  the  most  part  through 
pruning  wounds,  spring  spraying  or  painting  of  these  wounds  with  a  fungicide 
would  no  doubt  go  far  towards  preventing  infection.  However,  until  the  field 
experiments,  which  have  been  planned,  have  been  carried  out,  we  do  not  know 
whether  or  not  such  a  treatment  can  be  made  economically  feasible. 

Black  Rot  of  the  Grape   (Guignardia  hidwellii  (Ell.)   Viala  and   Ravaz.) 

In  the  past  this  was  considered  to  be  the  most  destructive  disease  of  grapes. 
It  has  caused  severe  losses  to  the  grape  growers  in  some  sections  of  the  Niagara^ 
district.  During  recent  years  it  has  given  very  little  trouble  but  has  been  present i 
to  a  limited  extent  every  year  in  some  of  the  vineyards  in  the  neighbourhood  of  | 
St.  Catharines  and  one  or  two  other  localities  in  the  Niagara  district,  and  may 
at  any  time  become  epidemic  again  if  climatic  conditions  become  favourable' 
to  its  development.  j 

Symptoms. — Black  Rot  affects  the  leaves,  berries,  tendrils  and  canes.  \t\ 
does  most  damage  to  the  berries  on  which  pale  or  light  spots  first  appear  andi 
gradually  enlarge  until  the  whole  berry  is  involved,  turns  brown  and  finally, 
shrivels  up  and  becomes  hard  and  black  with  the  surface  covered  with  minute 
black  pimples,  the  fruiting  bodies  of  the  black  rot  fungus.  Such  berries  are; 
called  "mummies"  and  are  frequently  seen  hanging  on  the  vines.  Entire  bunches 
or  only  a  few  berries  in  a  bunch  may  be  thus  affected.    On  the  leaves  the  disease 
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produces  comparatively  small,  circular,  brown  spots  with  distinct  dark  margins. 
On  the  surface  of  these  spots  minute  black  specks,  the  fruiting  bodies  of  the 
fungus,  may  be  seen.    Similar  but  more  elongated  spots  are  seen  on  the  shoots. 

Life  History. — Numerous  spores  are  produced  in  minute  fruiting  bodies  on 
the  surface  of  the  diseased  berries,  leaves  and  shoots.  These  are  discharged 
in  enormous  numbers  whenever  the  vines  are  wet  by  rain  and  thus  the  fungus 
spreads  during  the  summer  months.  It  is  interesting  to  note  that  the  fungus 
cannot  spread  during  dry  weather  as  it  requires  considerable  moisture  to  cause 
the  discharge  of  the  spores  from  the  fruiting  bodies.  The  fungus  is  carried 
over  the  winter  by  spores,  in  affected  fruits,  shoots  and  tendrils.  The  mummied 
fruits  hanging  on  the  vine  or  lying  on  the  ground  beneath  are  the  chief  source  of 
primary  infection  in  the  spring. 

Treatment. — Gather  and  burn  the  mummied  fruits  that  may  be  on  the 
vines.  Rake  up  and  burn  the  trimmings  from  the  vines.  Plow  as  early  in  the 
spring  as  is  practicable,  taking  care  to  turn  under  the  rotten  bunches  and  leaves 
as  completely  as  possible.  Spray  with  strong  Bordeaux  (4-8-40  formula)  first 
shortly  before  the  blossoms  appear,  second  about  a  week  after  the  fruit  is  set, 
and  at  this  time  add  three-eighth  pint  of  nicotine  sulphate  to  each  forty  gallons 
of  the  Bordeaux  if  leaf  hoppers  are  troublesome.  The  necessity  for  other  applica- 
tions will  depend  upon  the  weather.  During  prolonged  wet  weather  the  vines 
should  be  sprayed  frequently  enough  to  keep  the  foliage  and  fruit  covered  with 
Bordeaux. 

Powdery  Mildew  of  the  Grape  {Uncinula  necator  (Schw.)  Burr.) 

This  disease  is  probably  the  second  most  troublesome  one  in  the  Province 
at  the  present  time.  It  causes  very  considerable  damage  especially  to  red  skin 
varieties.  Varieties  derived  from  the  European  grape  {Vitis  vinifera)  are  said 
to  be  most  susceptible  to  this  mildew. 

Symptoms. — The  Powdery  Mildew  affects  the  leaves,  young  shoots,  blossoms 
and  fruits.  It  is  first  observed  on  both  surfaces  of  the  leaves  as  circular,  whitish 
spots  which  have  a  finely  powdered  appearance.  If  the  disease  is  very  severe 
these  spots  may  enlarge  until  the  whole  leaf  is  involved.  Such  badly  attacked 
leaves  are  frequently  somewhat  stunted  and  distorted.  Mildewed  blossoms 
fail  to  set  fruit.  Berries  that  are  attacked  may  cease  to  grow  and  drop,  or 
develop  irregularly  and  fail  to  ripen. 

Treatment. — At  first  sign  of  Powdery  Mildew  dust  Rogers'  varieties  with 
sulphur.  Spray  other  varieties  with  Bordeaux  (4-8-40).  Repeat  in  ten  days  if 
necessary. 

Downy  Mildew  of  Grapes  (Plasmopara  viticola  (B.  &  C.)  Beil  and  De  Tomi.) 

This  is  one  of  the  commonest  diseases  of  grapes  in  Ontario.  It  is  present 
to  some  extent  nearly  every  year  and  sometimes  does  serious  damage.  It  seldom 
becomes  troublesome  over  any  great  area  of  vineyards  but  is  frequently  found 
doing  considerable  damage  to  vineyards  here  and  there  throughout  the  grape- 
growing  district  of  Ontario. 

Symptoms. — The  Downy  Mildew  attacks  the  leaves,  berries,  young  shoots 
and  tendrils.  It  is  usually  most  noticeable  on  the  leaves,  on  the  upper  surface 
of  which  it  appears  first  as  irregular  greenish-yellow  blotches  which  later  become 
brown  in  colour.     When  the  disease  is  severe  the  blotches  increase  in  size  and 
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run  into  each  other  so  that  the  whole  leaf  becomes  brown  and  withered.  On 
the  under  surface  of  these  blotches  a  white  downy  fungus  growth  may  readily 
be  seen.  It  is  a  common  thing  to  see  a  vine  or  two  in  a  row  of  grapes  with  the 
leaves  completely  destroyed  by  this  disease.  On  diseased  shoots  whitish  patches 
are  seen  and,  when  the  disease  is  bad,  the  shoots  frequently  become  brown  and 
withered.  The  berries  are  often  attacked  when  quite  small,  become  covered 
with  white  mildew,  and  cease  to  grow.  On  larger  berries  a  half  or  more  grown, 
the  disease  causes  brown  spots  which  increase  in  size  until  the  whole  fruit  become 
brown  and  rotten.     This  stage  of  the  disease  is  spoken  of  as  brown  rot. 

Life  History. — On  the  under  surface  of  the  diseased  leaves,  and  on  the 
surface  of  affected  shoots  and  berries  numerous  spores  are  produced.  These  are 
scattered  by  rain  and  wind  and  thus  the  fungus  spreads  during  the  summer 
months.  Continued  damp  weather  appears  to  be  necessary  for  the  rapid  increase 
of  this  disease.  In  the  fall  in  the  tissues  of  infected  leaves  and  shoots  another 
form  of  spore  is  produced.  These  are  thick-walled  resting  spores  which  serve  to 
carry  the  fungus  over  the  winter.  They  are  liberated  into  the  soil  by  the  decay 
of  the  leaves  and  shoots  and  give  rise  to  the  disease  again  the  following  summer 
if  the  climatic  conditions  are  favourable  to  its  development. 

Treatment. -^Same  treatment  as  described  for  Black  Rot. 
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FARM  POULTRY 


INTRODUCTION. 

More  1  •  in  poultry  and  poultry  products  is  shown  from  year  to  year. 

Many  farmei  w  years  ago  considered  poultry  as  a  necessary  evil  and  not  in 

any  sense  of  thv  d  as  revenue  makers.  There  are  yet  a  considerable  number 
of  this  class,  but  .  people  are  finding  that  the  keeping  of  poultry  is  profitable 
and  enjoyable.  Wt  w  find  a  large  number  of  farmers  keeping  from  fifty  to  one 
hundred  hens,  who  arc  vvell  pleased  with  the  cash  returns  from  their  poultry. 
There  is  also  a  growing  number  of  small  farmers  who  specialize  in  poultry- 
keeping  profitably  and  further  there  are  numerous  persons  in  cities,  towns  and 
villages  who  are  making  money  from  poultry. 

The  writers  in  the  following  pages  will  endeavour  to  give  in  a  concise  form 
the  results  of  their  experience  covering  a  period  of  more  than  twenty-five  years 
with  poultry  at  this  College. 

SUCCESS  or  FAILURE  in  keeping  poultry  depends  upon  breeding,  feeding, 
housing,  hatching,  rearing,  sanitation  and  general  management.  All  of  these  fac- 
tors must  be  carefully  studied.  We  do  not  mean  to  infer  that  the  keeping  of  poul- 
try is  extremely  difificult,  but  we  do  wish  to  impress  upon  our  readers  that  it  is  no 
business  for  a  lazy  or  an  indifferent  person,  or  one  who  is  not  prepared  to  plan  the 
work  carefully  and  then  work  to  the  plan.  There  is  a  larger  number  of  individuals 
in  the  poultry  flock  than  in  most  other  flocks  of  live  stock  kept  upon  the  farm, 
and  the  individual  unit  is  frequently  lost  in  the  mass.'  The  writers  believe 
poultry  production  will  be  found  both  enjoyable  and  profitable  if  the  person  in 
charge  will  do  his  or  her  part  well,  but  we  would  discourage  people  who  are  not 
prepared  to  work  faithfully  and  systematically.  By  this  we  mean  success  is  not 
likely  to  be  obtained  by  careful  feeding,  etc.,  for  five  or  six  days,  and  then  on 
the  following  days  forget  to  feed  or  water,  etc.  Where  poultry  is  kept  in  large 
numbers,  success  depends  almost  entirely  upon  efhciency. 

The  general  farmer  has  nearly  all  the  conditions  for  success  and  if  given 
reasonable  attention  poultry-keeping  should  be  one  of  the  revenue  producers  of 
the  farm. 


BREEDS   OF    POULTRY. 

The  present  high  prices  of  eggs  and  meat  have  done  much  to  popularize 
poultry  on  the  farm,  and  consequently  we  are  frequently  asked  as  to  "What  is 
the  best  breed  of  poultry."  It  is  impossible  to  answer  this  question,  as  some 
breeds  are  special  purpose  breeds  and  others  general  purpose  breeds.  There  is 
undoubtedly  more  difference  in  strains  of  the  same  breed  than  there  is  between 
breeds,  and  there  are  good  and  poor  strains  in  all  breeds. 

It  is  not  the  purpose  of  the  writers  to  discuss  all  breeds  of  poultry  in  this 
bulletin,  but  simply  to  mention  the  general  characteristics  of  some  of  the  more 
popular  ones.  We  shall  endeavour  to  classify  these  breeds  more  or  less  on 
utility  lines  rather  than  according  to  the  usual  classification  as  adopted  in  various 
poultry  publications.  It  may  be  taken  as  a  rule  that  all  breeds  that  lay  brown  or 
tinted  shelled  eggs  will  set,  hatch,  and  rear  their  young,  and  all  breeds  which 
lay  white  shelled  eggs,  with  the  exception  of  Dorkings,  are  non-sitters,  and  the 


eggs  from  these  breeds  have  to  be  hatched  artificially  or  by  hens  of  other  varieties. 
It  will,  therefore,  be  seen  that  the  general  purpose  breeds  lay  tinted  eggs  and  are 
good  sitters  and  mothers. 

General  Purpose  Breeds. 

Plymouth  Rocks.  There  are  six  varieties  of  this  breed — three  of  which  are 
common— Barred,  White,  and  Buff.  The  Partridge,  Columbian,  and  Silver 
Pencilled  are  not  so  common.  The  Barred  Plymouth  Rock  is  undoubtedly 
the  most  popular  variety  of  fowl  among  farmers.  The  best  bred-to-lay  strains 
are  good  winter  layers,  fair  summer  layers,  make  first-class  roasters  and  fair  to 
good  broilers.  It  is  one  of  the  hardiest  breeds.  The  standard  weights  are :  Cock 
birds,  93^  lbs. ;  cockerels,  8  lbs. ;  hens,  7^  lbs. ;  and  pullets,  63^  lbs.  Bred-to-lay 
strains  usually  run  slightly  below  the  standard  weights  in  all  sections  except 
cock  birds,  and  they  mature  quickly. 

Wyandottes.  There  are  several  varieties  in  this  breed,  among  which 
might  be  mentioned:  White,  Buff,  Silver  Laced,  Golden  Laced,  Black,  Colum- 
bian, Partridge  and  Silver  Pencilled  The  most  popular  variety  from  a  com- 
mercial standpoint  is  the  White.  This  breed  has  practically  the  same  character- 
istics as  the  Plymouth  Rocks,  but  is  more  blocky  in  type  and  usually  longer  in 
the  feather.  The  feathers  are  not  carried  so  close  to  the  body  as  the  Rocks. 
They  have  rose  combs,  which  by  some  is  supposed  to  be  an  advantage  in  cold 
climates.  Wyandottes  make  good  broilers  and  good  roasters.  Some  strains 
are  good  layers  and  they  make  good  mothers.  The  standard  weight  of  these 
birds  is  one  pound  less  than  those  of  the  Plymouth  Rocks. 

Rhode  Island  Reds.  There  are  two  varieties  of  this  breed,  single  comb  and 
rose  comb.  As  compared  with  the  Plymouth  Rocks  and  Wyandottes  they  are 
longer  in  appearance  and  not  so  massive.  They  were  originated  by  the  farmers 
of  the  State  of  Rhode  Island,  and  are  very  popular  in  that  State.  They  have 
also  grown  in  popularity  in  this  country  to  such  an  extent  that  they  now  rival 
the  Plymouth  Rocks  and  Wyandottes.  They  are  hardy,  good  winter  layers, 
and  fair  summer  layers.  In  colour  they  are  a  rich,  bright  red,  with  black  tails,' 
and  more  or  less  black  wings.  During  warm  weather  our  experience  has  been 
that  they  are  more  given  to  broodiness  than  the  two  breeds  mentioned  above. 
The  standard  weights  of  this  breed  are:  Cock  birds,  8^  lbs. ;  cockerels,  73^  lbs.; 
hens,  63^  lbs.;  and  pullets,  5  lbs. 

Orpingtons.     This  general  purpose  breed  differs  from  those  mentioned  in  that 
they  have  white  legs  and  skin ;  the  other  breeds  mentioned  above  having  yellow  legs 
and  yellow  skin.    The  common  varieties  of  this  breed  are:  Buff,  White,  and  Black. 
At  the  present  time  there  are  probably  more  Buff  Orpingtons  bred  than  any  other 
variety,  but  the  White  may  outrival  the  Buff.     The  Blacks  are  being  bred  more 
by  the  fanciers  than    by  the  farmers,  for  the  reason  that   their  black  plumage 
and  dark-coloured  legs  are  somewhat  against  them  for  market  purposes.     This 
Dreed  is  among  the  best  winter  layers;  makes  good  roasters  and  broilers,  but  is 
Drobably  more  given  to  broodiness  during  warm  weather  than  either  the  Rocks 
or  the  Wyandottes.     The  standard  weights  are  about  one  pound  per  bird  above 
|:he  Plymouth   Rocks.     For  general  farm  use  they  might  be  more  profitably 
pred  with  less  weight,  for  the  reason  that  the  largest  birds  are  usually  somewhat 
eggy  and  rough  in  appearance  when  weighing  4  to  5  pounds.     When  one  wants 
^ery  large  roasters,  weighing  from  7  to  8  pounds  each  or  more,  the  larger  birds, 
►I  course,  would  be  better. 

Dorkings.  This  is  one  of  the  oldest  English  breeds,  and  is  popular  in  some 
listricts.  They  are  a  large  breed,  long  in  the  body  and  short  in  the  legs.  By 
nany  they  are  considered  to  be  weak  in  constitution,  although  our  experience 


would  not  bear  this  out  entirely.  They  lay  large  white  eggs,  and  are  good  sitters 
and  mothers.  They  are  white  fleshed  and  white  legged.  Their  peculiarity  is 
that  they  have  five  toes.  This  is,  at  times,  a  disadvantage,  especially  when  the 
fowls  have  to  scratch  in  straw  where  there  is  more  or  less  binder  twine,  which  is 
apt  to  get  around  the  extra  toe,  and  thereby  occasionally  fastening  both  feet 
together.  This  is  not  a  very  serious  objection.  Where  there  is  high,  dry 
ground  and  plenty  of  range,  and  a  person  fancies  the  Dorking  colour  or  type, 
they  are  worthy  of  consideration. 

Meat  Breeds. 

Brahmas.  The  feathered-legged  breeds  are  not  very  extensively  kept.  The 
most  popular  of  these  is  the  Brahma.  This  breed  is  very  hardy,  and  lays  very 
large  brown  eggs.  They  are  rather  slow  to  mature  and  the  feathers  on  the  legs 
are  not  altogether  desirable  from  a  farmer's  standpoint;  in  that  they  are  apt  to 
get  wet  and  freeze  easily.  Brahmas  make  the  best  roasters,  but  are  somewhat 
slow  to  mature,  and  the  females,  in  our  experience,  have  not  been  very  good 
layers,  although  there  are  some  females  that  do  well.  This  breed  is  yellow 
skinned. 

Games.  By  many  the  Game  would  not  be  considered  a  chicken  suitable  to 
farmers.  The  exhibition  Games,  as  they  are  known  in  the  Standard,  are  alto- 
gether too  long  in  the  legs  and  head,  and  too  weak  in  constitution  for  the  ordinary 
farmer,  but  the  Cornish  Games  and  what  is  known  as  the  Old  English  Game  are 
worthy  of  consideration.  The  Cornish  Game  is  a  very  large,  tight-feathered, 
full-breasted  chicken,  and  probably  carries  more  meat  on  its  breast  than  any 
other  breed.  The  objection  to  the  Cornish  Game  is  that  it  is  a  poor  layer. 
The  English  Game,  sometimes  termed  "Pit  Game,"  is  a  hardy  bird.  They  are 
fair  layers  and  make  fair  roasters.  The  most  serious  objection  to  this  breed 
from  a  farmer's  standpoint  is  that  there  is  a  great  tendency  among  the  young 
cockerels  to  be  very  pugnacious.  This  is  sometimes  carried  to  such  an  extent 
that  they  kill  one  another.  Other  than  this,  they  make  a  fairly  good  farm  chicken, 
especially  where  the  mothers  are  required  to  protect  their  young. 

Special  Purpose  Egg  Breeds.       i 

During  recent  years,  commercial  egg  farms  have  done  much  to  popularize 
this  class  of  fowl.  Of  all  the  breeds  used  for  this  purpose  the  Leghorn  is  the 
most  popular,  and  of  the  Leghorns  the  Whites  are  being  kept  in  the  largest 
numbers.  They  are  good  layers  during  the  natural  laying  season,  but  in  the 
experience  of  the  writers  are  liable  to  suffer  more  from  the  cold  winter  weather 
than  are  some  of  the  heavier  breeds.  They  are,  otherwise,  quite  hardy.  It  is 
now  a  well-established  fact  that  on  the  average  a  larger  number  of  chicks  can  be 
hatched  from  a  given  number  of  eggs  from  Leghorns  than  with  other  breeds 
and  their  chicks  are  easily  reared.  The  young  cockerels  make  good  broilers, 
but  are  of  no  use  for  roasters.  Leghorns  can  no  doubt  be  more  successfully  kept 
in  large  flocks  than  can  the  heavy  breeds.  Cases  of  commercial  farms  keeping 
from  three  to  five  hundred  in  a  flock  are  common,  although  the  fact  remains 
that  highest  egg  yields  up  to  the  present  are  secured  from  smaller  sized  flocks. ! 
Of  the  other  varieties  the  Browns,  Buffs,  and  Blacks  are  most  common,  but  are ! 
more  popular  with  the  fanciers  than  with  the  farmers  owing  to  the  colour. 

Minorcas.  There  are  three  varieties  of  Minorcas.  The  Rose  Comb  Black 
and  Single  Comb  Black  are  more  commonly  bred  than  is  the  White  variety. 
This  breed  is  larger  than  the  Leghorn,  and  also  lays  a  larger  egg.  They  have 
very  large  combs  and  wattles. 
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Anconas.  This  breed  might  be  termed  a  speckled  or  mottled  Leghorn. 
They  have  all  the  characteristics  of  the  Leghorn  and  are  black  and  white  in 
colour.     This  breed  is  gaining  in  popularity  among  the  practical  poultrymen. 

Hamburgs.  There  are  several  varieties  of  this  breed.  The  Black  is  the 
most  popular.  They  are  inclined  to  lay  an  undersized  egg.  We  have  found  the 
Blacks  to  be  good  layers,  and  to  lay  a  fair-sized  egg.  They  have  rose  combs 
and  are  neat  and  active  in  appearance. 


POULTRY    BREEDING. 

There  are  two  main  points  to  be  considered:  First,  the  selection  of  birds 
that  have  the  characters  desired;  and  secondly,  a  further  selection  from  these  of 
birds  that  can  produce  offspring  as  good  as  or  better  than  themselves. 

Many  are  of  the  opinion  that  "Like  begets  like."  In  general,  this  is  true, 
but  it  is  true  for  general  and  not  for  particular  qualities.  It  is  true  that  a  male 
White  Leghorn  mated  to  White  Leghorn  females  will  breed  chickens  that  are 
White  Leghorns,  or  that  have  white  plumage,  yellow  legs,  and  white  earlobes. 
But  of  these  offspring  there  will  be  no  two  chicks  exactly  alike.  We  find  large 
and  small  Leghorns;  most  of  them  never  go  broody  but  some  do;  some  lay  large 
eggs,  others  small  eggs.  And  we  find  a  great  variation  in  the  number  of  eggs 
produced  by  different  hens. 

Selection  is  made  on  the  basis  that  like  will  produce  like,  but  experience  has 
taught  all  breeders  that  to  secure  uniform  superiority,  they  must  carry  on  the 
selection  through  generations  of  poultry.  If  we  select  birds  that  have  laid 
better  than  200  eggs  in  twelve  consecutive  months  and  mate  these  to  a  male  of 
similar  strain,  we  do  not  expect  to  get  all  daughters  that  will  lay  200  or  more 
eggs  a  year,  but  we  do  expect  upon  the  average  a  better  production  than  had  no 
selection  been  made. 

Selection. 

The  first  step  in  the  breeding  of  poultry  is  the  selection  of  the  birds  to  make 
the  breeding  pen.  What  birds  are  used  in  the  pen  depends  upon  what  is  the 
object  of  the  breeder;  for  example,  one  person  may  be  interested  solely  in  meat 
production,  another  only  in  egg  production,  another  may  be  careful  of  breed 
type  and  colour,  and  still  another  of  all  of  the  above  and  many  more. 

Selection  is  made  along  the  lines  of  the  ideal  in  rpind.  It,  therefore,  is 
advisable  for  one  to  try  to  form  an  ideal,  and  the  higher  the  ideal  the  fewer  will 
be  the  individuals  that  will  be  considered  suitable  for  the  breeding  pen. 

No  matter  what  may  be  the  breeder's  ideal  all  agree  that  vigour  is  the  one 
essential  point  that  must  always  be  present;  that  is,  a  bird  must  be  healthy  and 
active  and  able  to  defend  the  flock.  Vigour  means  the  bird's  ability  to  thrive  and 
live  under  ordinary  conditions.  The  lower  the  vigour,  the  more  easily  the  birds 
will  sicken  and  die.  Perhaps  the  male  that  is  the  boss  of  the  entire  flock  is  the 
most  vigorous,  or  at  least  it  would  be  safe  to  say  he  has  considerable  vigour. 

It  is  essential  that  the  breeder  should  bear  in  mind  that  the  various  char- 
acters of  the  chicken  may  be  inherited  separately.  Because  Plymouth  Rocks, 
for  example,  have  single  combs,  red  ear-lobes,  and  yellow  legs,  it  does  not  mean 
that  all  birds  that  have  yellow  legs  must  have  single  combs  and  red  ear-lobes. 
By  means  of  this  inheritance  of  single  characters,  the  breeder  is  enabled  to  corre*.t 
single  defects  in  the  birds  bred,  and  at  the  same  time  maintain  and  improve  the 
good  points. 

It  is,  therefore,  plain  that  the  first  essential  is  the  selection  of  birds  that  have 
the  characters  wanted,  and  the  next  step  is  to  test  their  power  to  transmit  these 


characters.  Our  experience  has  been  that  certain  birds,  male  or  female,  are  ex- 
cellent in  breeding  one  character  but  fail  in  others.  For  instance,  hen  H19  has 
never  bred  a  bird  without  positive  bright  yellow  legs;  she  appears  to  be  able  to 
transmit  this  character  to  all  her  offspring.  Again,  we  find  birds  that  transmit 
several  desirable  characters  very  well,  but  may  likewise  transmit  one  very  un- 
desirable character;  as  an  example  of  this,  male  2227  produced  daughters  that 
were  very  satisfactory  in  all  respects  with  the  exception  of  size  and  colour  of 
eggs.  In  the  end  the  breeder  selects,  then  tests  the  selected  birds  as  to  whether 
they  can  produce  offspring  as  good  as  or  better  than  themselves. 

The  most  interesting  and  at  the  same  time  the  most  progressive  method  of 
breeding  is  to  know  the  parentage  of  each  chick,  and  thus  to  be  able  to  tell  which 
birds  are  reliable  breeders.  Our  experience  is  that  there  is  as  great  difference 
among  birds  in  their  ability  to  transmit  certain  characters  as  one  may  find  in 
any  ordinary  selecting  process  among  a  pure-bred  flock.  Some  birds  are  good 
breeders;  others  appear  to  be  of  very  little  account. 

The  more  selections  that  are  made  and  the  more  tests  of  progeny,  the  less 
is  the  percentage  of  undesirables  found.  One  may  expect  some  considerable 
variations  within  a  group,  but  one  may  likewise  expect  a  smaller  number  of 
inferior  stock  with  each  generation. 

Selection  and  Progeny  Testing. 

The  following  tables  give  the  results  of  a  test  from  four  Barred  Rock  males 
and  the  hens  bred  to  them  that  had  four  or  more  daughters  which  completed 
a  year's  trap-nest  record.  They  include  all  the  daughters  from  these  hens  that 
lived  throughout  the  year. 

Four  daughters  from  a  hen  that  laid  two  hundred  or  more  eggs  appear  to 
be  very  few,  but  it  must  be  remembered  that  the  ordinary  hatching  season  ex- 
tends over  a  period  of  about  six  to  eight  weeks,  and  that  about  one-half  the 
progeny  are  cockerels.  Likewise,  an  ordinary  hatch  is  fifty  per  cent,  of  the  eggs 
set,  and  about  twenty-five  per  cent,  of  the  chicks  hatched  are  lost  through  one 
cause  or  another. 

Our  experience  has  been  that  four  pullets  from  a  hen  is  a  reasonable  number. 
Of  course,  if  we  were  to  set  all  the  eggs  over  a  three  or  four  month's  period 
many  more  pullets  might  be  expected. 

Where  a  hen  has  fewer  than  four  pullets  it  is  more  difificult  to  estimate  her 
value  as  a  breeder.  In  the  following  table  we  have  left  out  all  such  hens.  The 
results  from  them  do  not  alter  the  indicated  value  of  the  male  as  breeder  beyond 
the  figures  given.  They  are  of  some  interest  in  establishing  the  value,  but 
where  space  is  limited  it  has  been  considered  wise  to  leave  such  hens  out  of  the 
figures  given. 

It  must  be  remembered  that  in  this  progeny  test  only  the  number  of  eggs 
laid  are  considered.  There  is  some  indication  as  to  the  hen's  ability  to  get 
pullets,  as  is  indicated  by  H237,  H19,  and  H262. 

A  practical  breeder  would  have  to  bear  in  mind  such  things  as  breed-type 
and  colour,  size  and  colour  of  eggs,  hatchability,  growth  of  the  chicks,  and  the 
number  of  eggs  to  get  a  mature  bird. 


RESULTS  OF  BREEDING  MALE  2020  TO  HENS  H76,  H77,  H78  and  H276. 


MATED  TO 


Daughters 


Daughters 


Daughters 


Daughters 


L  379   - 

-   171 

L   45   - 

-   189 

L  106   - 

-   157 

L  319   - 

-   177 

L  440   - 

-   253 

L  311   - 

-   162 

L  194   - 

-   245 

L  416   - 

-   166 

L2,631   - 

-   133 

L  386   - 

-   221 

L  479   - 

-   165 

L  487   - 

-   184 

L3,433   - 

-   162 

L2,637   - 

-   171 

L2,518   - 

-   123 

L2,551   - 

-   155 

L3,220   - 

-   151 

L2,607   - 

-   115 

L2,641   - 
L2,649   - 
L3,429   - 

-  172 

-  141 

-  139 

NOTES   ON    MALE   2020. 

Male  2020  is  the  son  of  a  224  egg  hen.     The  dam  of  his  sire  laid  247  eggs. 

He  was  successfully  bred  to  four  hens  which  produced  four  or  more  daughters 
with  trap-nest  record  for  a  year. 

The  mating  produced  three  hens  that  laid  two  hundred  or  more  eggs  in  their 
first  year. 

H76  produced  the  highest  laying  daughter.  This  is  one  better  than  the 
mother. 

H77  produced  one  daughter  which  hiid  two  hundred  eggs,  but  not  as  good 
a  layer  as  H77. 

H78  produced  one  daughter  with  record  higher  than  the  mother's. 

H276  produced  no  daughters  equal  to  herself. 

Considering  everything,  this  mating  would  be  considered  very  ordinary  from 
the  results  obtained.  From  such  a  mating  one  would  not  expect  future  genera- 
tions to  be  any  better. 


RESULTS  OF   BREEDING  MALE  2227   to  HENS  H31,   H43,  and   H237. 


Daughters 

Eggs  laid 
-      260 


L  208 
L  375 
L  491 
L2,526 

L2,557 
L2,572 
L2,628 
L3.436 


228 
194 
130 
179 
191 
123 
193 


Daughters 

Eggs 

laid 

L    303      — 

219 

L    377      — 

271 

L2,529      — 

242 

L2,575      — 

264 

Daughters 

E^ 

70  - 

221  - 

318  - 

352  - 

400  - 

437  - 

474  - 

492  - 

L2,516  - 

L2,582  - 

L2,630  - 

L3,905  - 


gs  laid 

-  202 

-  204 

-  227 

-  244 

-  227 

-  224 

-  249 

-  223 

-  213 

-  190 

-  243 

-  235 


NOTES   ON   MALE   2227. 


The  general  results  of  this  mating  are  exceptionally  good.  Our  experience 
has  been  that  but  few  matings  produce  as  many  high  laymg  stock  as  this  one. 

Hen  H31  produced  every  daughter  better  than  herself.  She  also  produced 
the  highest  laying  individual. 

Hen  H237  had  a  large  number  of  daughters,  indicating  exceptional  breeding 
ability  for  numbers.  It  is  rare  to  get  a  hen  with  so  many  daughters  that  are  all 
SooXers  This  is  a  very  excellent  hen  and  should  be  good  foundation  for  a 
high  laying  family.  ,    ,        .  -j 

H43  does  not  breed  as  many  high  laying  daughters  and  there  is  a  wide  varia- 
tion among  them.     It  is  questionable  if  this  hen  had  ^^^-J-^^^l^fZ^mi    | 
male  whether  her  offspring  would  be  very  good.     Sons  of  Hens  H237  and  H31    | 
should  be  good  males  from  which  to  breed. 


RESULTS  OF  BREEDING  MALE  2240  TO  HENS  H25,  H145  and  H260 
(Male  2240  is  a  full  brother  of  Male  2227) 


Daughters 

Daughters 

Daughters 

Eggs  laid 

Eggs  laid 

Eggs  laid 

L      15      —      169 

L    407      —      224 

L    369      -—      263 

L    404     —      211 

L    439      —      145 

L    392      —      202 

L.  451      —      183 

L2,612      —      147 

L2,573      —      233 

L    483      —      214 

L3,208      —      187 

L2,599      —      105 

L3,210      —      134 

L2,648      —      180 

L3,215      —      147 

L3,237      —      183 

NOTES  ON   MALE   2240. 

The  daughters  of  male  2240  are,  on  the  average,  distinctly  lower  in  egg  pro- 
duction than  those  of  his  brother,  2227. 

Hen  H260  and  H25  indicate  that  they  would  breed  good  stock.  Particu- 
larly would  one  desire  to  see  the  offspring  from  such  a  male  as  2227. 

Hen  H145  has  no  daughters  equal  to  herself  and  most  of  the  daughters  are 
low  producers.     This  hen  might  be  discarded  as  a  breeder. 

Hen  H260  has  one  very  poor  daughter.  Without  further  trials  it  is  ques- 
tionable what  bearing  this  should  have  on  future  breeding. 

Hen  H25  has  two  daughters  better  than  herself. 

The  good  pullets  from  H260  and  H25  would  be  worth  breeding  trials.  The 
cockerels  might  be  good  breeders  but  one  would  prefer  them  from  a  better  male. 
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NOTES  ON  MALE  1518 

Male  1518  was  successfully  bred  to  more  hens  that  produced  four  or  more 
daughters  than  any  of  the  other  males.  He  is  rather  an  interesting  male  in 
that  he  has  produced  many  variations,  not  only  in  the  range  of  egg  production 
from  his  daughter  but  in  the  way  the  daughters  perform  from  the  different  hens. 

The  most  successful  mating  was  HI 2.  The  daughters  of  this  hen  are 
uniformly  good. 

H46  produced  a  wide  range  of  daughters  and  the  average  results  are  not 
very  good, 

Hen  H19  produced  some  very  high  laying  daughters  and  the  average  of 
all  is  very  good. 

H99  performed  much  after  the  manner  of  H46,  only  the  average  Is  better. 

Hen  H204  is  in  the  same  class  as  H46  and  H99. 

Hens  H205  and  H262  are  full  sisters  and  therefore  the  results  from  these 
two  hens  become  very  interesting.  It  will  be  noted  that  it  is  not  always  the 
highest  laying  hen  that  is  best  bred,  nor  yet  the  lowest — (Compare  H12  and 
H262). 

The  Hens  H205  and  H262  are  an  excellent  example  of  the  value  of  testing 
the  progeny  for  the  characters  under  consideration. 

Hens  H46,  H99  and  H204  appear  to  be  rather  inferior  breeders. 
TABLE   I.     GENERAL   RESULTS   FROM   ALL   THE   HENS 


j                             Mother 

Egg  Production 
of  Mother 

Number  of 
Daughters 

Average 

Egg  Production 

of  Daughters 

H12 

258 
202 
213 
210 
264 
238 
256 
235 
265 
262 
224 
256 
197 
230 
197 
210 
171 

7 
4 
4 
8 
7 
5 
4 
5 
5 

14 
12 
7 
4 
5 
7 
5 
9 

219  7 

H25 

194.25 

H31 

246.5 

H43 

187.25 

H46 

162.4 

H76 

174. 

H77 

185.75 

H78 

161. 

H99 

181. 

H19 

195 

H237 

223.4 

H145 

166.7 

H204 

171.75 

H260 

196.6 

H276 

162. 

H205 

159.6 

H262 

187.2 

Total  Production 

3,888 
228.7 

112 

3174.1 

Average  Production 

186.71 

It  is  not  to  be  expected  in  the  general  results  from  a  selected  number  of  hens 
that  are  high  layers  that  all  the  daughters  will  be  high  layers,  or  that  the  mother, 
only,  controls  the  producing  ability  of  the  daughters. 


! 


Study  the  following  tables  as  to  the  variations  in  breeding  ability: 
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TABLE   II.     THE   INFLUENCE   OF   THE   MALE 


\ 

Mother's 

Egg, 
Production 

Number  of 
Daughters 

Average  Egg 

Production 
of  Daughters 

Total 
Eggs 

Male  1518  Bred  to- 

H  12 
H  46 
H  99 
H  19 
H204 
H205 
H262 

258 
264 
265 
262 
197 
210 
171 

7 

7 

5 

14 

4 
5 
9 

219.7 

162.4 

181. 

195. 

171.7 

159.6 

187.2 

1,538 

1,140 
905 

2,730 
687 
798 

1,685 

Total 

1,627 
232.4 

238 
256 
235 
197 

51 

5 
4 

5 

d 

1,276.6 
182.3 

174 

185.75 
161 
162 

9,483 
185.9 

870     ' 
743     j 
805 
1,134 

Average 

Male  2020  Bred  to- 

H  76 
H  77 
H  78 
H276 

Total  

926 
231.5 

213 
210 
224 

21 

4 

8 

12 

682.75 
170.6 

246.5 

187.25 

223.4 

3,552 
169.1 

986 
1,498 
2,681 

Average 

Male  2227  Bred  to- 

H  31 
H  43 
H237 

Total  

647 
215.6 

202 
256 
230 

24 

4 
7 

5 

657.15 
219. 

194.25 

166.7 

196.6 

5,165 
215.2 

777 

1,167 

983 

Average 

Male  2240  Bred  to- 

H  25 
H145 
H260 

Total  

688 
229.3 

16 

557.5 
185.8 

2,927 

182.5 

Average 

SUMMi^ 

.RY. 

- 

Of  the  four  males  under  test,  male  2227  is  the  best  breeder  of  high  laying 
hens  and  male  2020  is  the  poorest. 

Male  1518  breeds  some  good  ones  and  by  careful  selection  a  very  good 
line  could  be  established,  especially  from  the  cockerels  of  HI 2. 

If  one  desired  high  laying  "hens  and  considered  this  character  only,  b> 
taking  male  2227  and  hens  H12,  H31,  H237,  H19,  H262,  H25,  H260  and  H77 
he  would  be  reasonably  sure  of  getting  a  number  of  pullets  that  should  average 
at  least  two  hundred  or  more  eggs  each. 

Male  2240,  being  "full  brother  of  2227,  and  having  proven  himself  an  in 
ferior  breeder,  would  be  discarded. 

As  a  matter  of  fact  male  2227  has  a  fault,  in  that  his  daughters  do  not  lajj 
a  good  egg  for  size  and  colour,  and  the  breeder  might  consider  seriously  thej 
mating  of  1518,  who  does  produce  pullets  laying  eggs  of  good  size  and  colour,  ir 
preference  to  male  2227;  or  a  cockerel  from  hen  H12  bred  to  the  daughters  of 
2227  would  be  a  mating  worth  serious  consideration. 

The  remaining  hens,  if  one  was  short  of  breeders,  could  be  tested  another 
season  to  different  males,  but  one  is  not  likely  to  get  a  very  high  average  from 
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them.  Hens  like  H46  that  have  laid  two  hundred  and  sixty  eggs  are  likely  to 
be  tested  on  several  males  in  the  hopes  one  may  find  a  male  from  which  she 
will  produce  her  equal  or  better.     Occasionally  one  is  successful. 

Our  experience  has  been  that  by  breeding  from  what  appear  to  be  the  best 
sons  of  the  good  breeding  hens  a  little  progress  is  made  from  year  to  year, 
whereas  taking  a  male  simply  because  his  mother  was  a  high  layer  frequently 
results  in  a  decrease  in  production. 

Pedigree  breeding  and  progeny  testing  take  considerable  time  and  accurate 
records.  Where  one  desires  to  buy  males  or  females  from  such  stock  the  pur- 
chaser may  expect  to  pay  a  higher  price  for  such  stock.  The  labour  alone 
involved  in  pedigree  breeding,  if  well  done,  will  double  the  cost  of  the  chicken. 

Considering  that  many  are  interested  in  what  happens  when  an  ordinary 
hen  is  bred  to  a  male  from  a  fairly  good  hen,  a  male  such  as  2240,  the  following 
results  are  given: 

Hen  114  laid  one  hundred  and  twenty  eggs  in  her  pullet  year;  from  her,  five 
daughters  were  tested  with  the  following  results: 

K261  laid  156  eggs 
K263     "     221      " 
K365      "     135      '• 
K453      '*     135      " 
K489     '*     147      " 

or  a  group  average  of  158.8  eggs. 

Experience  has  demonstrated  many  times  that  with  reasonable  care  and 
feeding  an  average  flock  egg  production  of  one  hundred  and  fifty  eggs  can  be 
secured,  or  even  better,  by  using  sons  of  two  hundred  egg  hens,  but  to  secure 
a  flock  average  of  one  hundred  and  eighty  to  two  hundred  or  more  eggs  from 
flock  of  three  hundred  to  one  thousand,  requires  careful  breeding. 

In-Breeding  and  Line  Breeding. 

Having  located  a  successful  mating,  one  can  perpetuate  easily  so  long  as 
the  originals  are  breeding,  but  the  problem  begins  after  the  first  mating  ceases. 
Shall  one  breed  mother  and  son,  or  brother  and  sister,  or  cousins,  or  what  is 
the  best  procedure? 

Our  experience  in  breeding  birds  of  very  close  relationship,  such  as  mother- 
'son,  or  brother-sister  matings,  would  not  warrant  us  recommending  such  a  pro- 
cedure. It  is  true  that  we  have  had  some  successful  results,  but  it  is  likewise 
true  that  most  of  such  matings  have  been  very  bad.  If  one  is  anxious  to  breed 
closely,  our  experience  would  suggest  a  trial  of  any  relationship,  so  long  as 
the  birds  are  vigorous,  but  it  is  not  wise  to  depend  entirely  upon  such  a  mating. 
A  good  in-bred  bird  will  likely  be  a  valuable  breeder,  but  such  a  bird  is  difficult 
to  produce. 

It  is  very  doubtful  if  one  can  say  what  relationship  will  give  the  best  results, 
but  to  the  average  person  it  would  appear  to  be  good  advice  not  to  breed  too 
closely,  and  to  look  for  new  blood  from  some  source  where  the  breeding  has 
been  similar. 

Egg  Production. 

!  It  is  generally  considered  among  poultrymen  that  the  production  of  eggs  is 
the  most  profitable  branch  of  the  business.  It  must  also  be  conceded  that  for 
most  people  a  crop  of  chickens  must  be  reared  annually,  and  the  surplus  males 
and  old  hens  sold,  at  a  profit,  if  possible. 
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Fig.  3.     H69  laid  249  eggs  in  her 
pullet  year. 


Fig.  5.     K182  laid  220  eggs  in  her  pullet 
year,  198  in  her  second  year. 


Fig.  4.     L48-L49  is  a  son  of  H69. 


Fig.  6.     M1039-M1040  isa  son  of  K182. 
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Fig.  7.     H7  laid  219  eggs  in  her  pullet  year, 

194  in  her  second  year,  181  in 

her  third  year. 


Fig.  9.     K67  laid  240  eggs  in  her 
pullet  year. 


Fig.  8. 


M2220-M2221 
of  H7. 


IS  a  son 


Fig.  10.     H19  laid  262  eggs  in  her 
pullet  year. 
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Fig.   13.     K186  laid  271  eggs  in  her 
pullet  year. 


Fig.   11.     L60  laid  301  eggs  in  her 
pullet  year. 


Fig.   12.     K1801  laid  253  eggs  in  her 

pullet  year,   196  in  her  second 

year. 


Fig.  14.    G29  laid  202  eggs  in  her  pullet  year, 

194  in  her  second}  ear,  180  in  her  third 

\ear,  143  in  her  fourth  vear. 


Many  people  appear  to  believe  that  the  secret  of  getting  eggs,  particularly 
in  winter,  is  in  the  feeds  given  and  the  method  of  feeding;  others  believe  the 
whole  problem  is  in  the  breed  or  strain;  while  others  think  that  the  housing 
is  the  problem  to  solve.  All  these  are  important,  but  the  main  reason  for  poor 
results,  in  the  opinion  of  the  writers,  is  a  lack  of  careful  work  months  before 
the  eggs  are  wanted.  While  you  are  collecting  the  high-priced  winter  eggs  you 
should  be  making  careful  plans  to  secure  the  crop  of  pullets  for  next  season. 

The  factors  are  feeding,  housing,  age  of  stock,  strain,  possibly  breed, 
attendance,  cleanliness  and  the  weather.  All  of  these  may  be  more  or  less  con- 
trolled, with  the  exception  of  the  weather  and  it  is  perhaps  the  least  important 
factor. 

Some  troubles  are:  Overcrowding  in  houses;  stock  of  mixed  ages,  that  is 
there  are  two-year-olds  and  upwards,  early  pullets  and  late  pullets;  surplus 
cockerels;  dirty,  moist,  draughty  houses,  wet  or  dirty  litter. 

Where  eggs  in  winter  are  wanted  the  early  hatched  pullet  is,  without  doubt, 
the  one  to  depend  upon.  Yearling  hens  and  those  older  are  very  rarely  good 
producers  during  November  and  December.  They  are  uncertain  even  in 
January  and  February  and  really  do  not  begin  to  lay  well  until  March.  Where 
the  egg  production  falls  below  fifteen  per  cent,  during  the  winter  months,  one  is 
not  making  much  profit.  The  age  at  which  most  pullets  begin  laying  is  from 
six  to  seven  months;  some  lay  at  four  and  one-half  to  five  months,  and  others 
not  until  eight  or  nine  months  of  age.  This  means  that  if  a  fifty  per  cent,  egg 
yield  is  wanted  in  November  the  pullets  should  be  hatched  during  March  or 
April;  May  hatched  pullets  will  lay  a  little,  but,  as  a  rule,  not  forty  or  more 
per  cent,  daily. 

The  attendant  has  responsibilities.  There  should  not  be  any  neglect  on 
his  or  her  part,  but  careful,  constant  regular  attendance  and  a  keen  interest  in 
the  welfare  of  the  birds.  A  bird  that  has  stopped  laying  is  very  hard  to  start. 
As  pullets  mature,  they  commence  laying;  it  is  the  attendant's  work  to  keep 
them  going. 

The  questions  of  the  amount  of  feed  a  hen  will  consume,  the  number  of 
eggs  she  will  lay,  and  the  time  at  which  she  lays  the  eggs,  are  interesting  and 
important.  Data  collected  in  the  past  would  indicate  that  one  hundred  to  one 
hundred  and  ten  eggs  per  year  would  pay  for  the  hen's  keep,  according  to  the 
market  prices  for  feed  and  eggs,  and  providing  the  flock  mortality  is  not  in 
excess  of  ten  per  cent. 

The  body  weight  must  be  maintained  or  increased  if  production  is  to  be 
kept  up. 

The  amount  of  feed  consumed  varies  with  the  breed  and  with  the  number 
of  eggs  produced.  Our  figures  show  that  the  general  purpose  breeds,  such  as 
Plymouth  Rocks,  Rhode  Island  Reds  and  Wyandottes  consume  from  eighty  to 
ninety  pounds  of  grain  and  mash  annually,  averaging  nearly  seven  pounds  of 
grain  each  month.  Breeds  such  as  Leghorns  or  Anconas  eat  from  fourteen  to 
eighteen  pounds  less,  or  the  large  birds  eat  more  than  small  ones,  and  the  heavy 
layers  eat  more  than  the  poor  layers.  The  amount  of  feed  required  cannot  be 
stated  in  ounces  for  each  day  as  bird's  appetites  vary  similar  to  human  beings. 
The  successful  feeder  studies  his  flock  and  regulates  the  amount  of  feed  given 
according  to  the  condition  and  requirements  of  his  flock.  The  writers  are  of  the 
opinion  that  there  are  more  hens  too  lean  to  lay  than  there  are  too  fat.  Most 
very  fat  hens  are  poor  layers  and  are  better  put  on  the  market  than  fed  sparingly 
to  try  to  condition  for  laying. 
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In  table  No.  3  are  given  the  results  of  some  investigations  in  feeding.  The 
work  has  been  carried  on  over  a  period  of  six  years  with  Barred  Plymouth 
Rock  and  Single  Comb  White  Leghorn  pullets  hatched  at  different  dates  from 
March  1st  to  May  31st.  The  birds  have,  for  the  most  part,  been  kept  under 
rather  closely  confined  conditions,  the  yards  providing  in  most  cases  only 
sufficient  room  to  allow  the  birds  to  get  out  of  the  pen  and  on  to  the  soil. 

In  computing  the  above  data  feed  used  in  the  form  of  green  feed  has  not 
been  included.  The  main  consideration  in  this  connection,  however,  is  the  oats 
used  for  sprouting  purposes.  It  is  difficult  to  determine  the  exact  amount  of 
this  particular  feed  consumed  by  each  bird.  In  observations  and  calculation 
made  during  the  past  four  years,  during  which  time  sprouted  oats  have  been 


TABLE   III.     FEED   CONSUMED 


Description 

Milk 

Grain 

Mash 

Grit 
and 
Shell 

Special 

Animal 

Feed 

Eggs  laid 

1312    White    Leghorn 

Pullets 

Average  per  bird 

2375  Barred  Rock 

Pullets 

lbs. 

102,963 
76.11 

235,698 

99.24 

lbs. 

50,535 
38.51 

128,102 
53.51 

lbs. 

23,725 
18.08 

42,625 
17.94 

lbs. 

3,233.5 
2.46 

6,372 
2.21 

lbs. 

1,569.5 
1.19 

197,813 
150.7 

381,503 

Average  per  bird 

160.63 

fed  throughout  the  entire  year,  it  has  been  found  that  the  consumption  is  ap- 
proximately fifteen  pounds  for  Leghorns  and  seventeen  pounds  for  Rocks.  Thus 
it  will  be  found  that  if  these  amounts  are  added  to  the  amounts  of  grain  and 
mash  given  in  the  foregoing  table  that  total  grain  consumption  per  bird  per 
year  is  for  Leghorns  71.59  pounds  and  for  Rocks  88.45  pounds. 

A  study  of  the  distribution  of  the  egg  production  is  interesting  and  impor- 
tant from  the  point  of  the  annual  returns  from  the  birds  Egg  prices  rise  and 
fall  with  the  seasons  and  usually  the  greatest  profit  is  made  where  producing 
eggs  at  a  season  or  seasons  of  the  year  when  prices  are  high.  Pullets  are  the 
chief  source  of  egg  supply.  As  stated  previously,  they  require  usually  from  six 
to  seven  months  in  which  to  mature.  It  is,  therefore,  possible  to  regulate  their 
production  in  the  fall  months  at  least  to  some  extent  by  regulating  the  time 
they  will  hatch  in  the  spring.  Below  is  given  the  average  percentage  monthly 
egg  production  of  Barred  Rocks  and  White  Leghorns  hatched  in  March,  April 
and  May  for  a  period  of  six  years: 
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In  the  following  tables  is  given  the  average  monthly  egg  production  per 
bird  for  three  groups  of  Barred  Plymouth  Rocks  and  three  groups  of  Single 
Comb  White  Leghorns  hatched  in  March,  April  and  May. 
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In  the  foregoing  tables  it  will  be  noted  that  the  average  annual  production 
is  practically  the  same  for  different  dates  of  hatching.     It  would,  therefore, 


r. 


"J^^'-^^c/ 


'ig.   15. 


Percentage  Egg  Production  by  months  of  three  groups  of  Barred  Rock  Pullets 
hatched  during  the  months  of  March,  April  and  May. 


appear  that  so  far  as  total  production  is  concerned  there  is  little  to  be   gained 
by  early  hatching.     If,  however,  the  reader  will  compare  the  production  figures 
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Fig.  16.     Percentage  of  Egg  Production  by  months  of  three  groups  of  White  Leghorn  Pullets 
hatched  during  the  months  of  March,  April  and  May. 


for  the  different  months,  and  the  different  groups,  he  will  find  that  the  early- 
hatched  birds  produced  a  moderately  large  number  of  eggs  in  the  fall  when 
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prices  were  high,  before  the  later  hatched  birds  got  started.  This  difference 
is  very  graphically  shown  in  Figs.  15  and  16.  There  is  the  further  advantage  in 
early  hatching,  especially  in  early  March  hatched  chicks,  in  that  the  cockerels 
can  often  be  brought  to  broiler  weight  while  the  price  for  broilers  is  still  good 
and  the  cockerels  can  be  marketed,  thus  giving  the  pullets  a  better  chance  to 
develop. 

Viewing  the  matter  from  the  purely  economic  question  of  profitable  egg 
production  it  is  interesting  to  compare  the  values  of  the  eggs  produced  by  birds 
hatched  during  different  periods,  and  on  the  basis  of  current  market  prices  for 
eggs  at  country  points  during  the  period  of  production.  Below  is  given  the 
average  monthly  price  of  eggs  per  dozen  at  country  points  in  Ontario  for  the 
period  from  October  1st,  1925,  to  September  30th,  1926, 


October 47c. 

November 55c. 

December 65c. 

January 44c. 

February 36c, 

March 32c. 


April 29c. 

May 29c. 

June 30c. 

July 29c. 

August 34c. 

September 43c. 


On  the  basis  of  the  above  prices  and  the  average  monthly  production 
figures  given  in  Tables  6  and  7,  it  will  be  found  that  there  is  considerable  varia- 
tion in  the  total  value  for  the  year.  The  production  figures  would  indicate  that 
there  would  be  very  little  difference  in  the  value  of  the  eggs  produced  by  either 
breed  hatched  in  March  and  April.  The  great  difference  is  noticeable  when  com- 
paring May  hatched  birds  with  either  of  the  other  groups.  For  example,  in 
the  Rocks  the  eggs  from  May  hatched  pullets  were  worth  sixty  cents  per  hen 
less  than  April  hatched  and  seventy  cents  less  than  March.  In  the  May  Leghorns 
with  their  high  comparative  production  one  might  expect  their  eggs  would  be 
worth  more  than  the  March  or  April  group.  We  find  that  their  eggs  are  worth 
twenty-five  cents  per  hen  more  than  either  March  or  April  group. 

In  presenting  the  foregoing  figures  it  is  not  the  intention  that  they  be 
interpreted  as  possibilities  of  the  two  breeds,  as  the  strain  or  selection  work 
might  show  as  great  difference  between  strains  of  same  breed. 

These  figures  are  given  in  the  hope  that  they  may  suggest,  particularly  to 
the  specialized  poultryman,  the  necessity  of  carefully  recording  his  daily,  weekly, 
and  monthly  records  of  production  costs  and  profits.  The  keeping  of  poultry 
as  a  specialized  business  means,  if  success  is  to  be  obtained,  a  daily  or  at  least 
weekly  record  of  the  loss  and  profit  statement.  Success  or  failure  depends  much 
upon  these  accounts.     Yearly  statements  usually  show  losses,  leaks,  etc.,  too  late. 

In  other  portions  of  the  bulletin  are  discussed  housing,  feeding  disease  and 
so  forth. 

To  sum  up,  in  general,  the  requirements  for  high  egg  production  are  clean, 
dry,  comfortable  houses,  that  are  free  from  direct  draughts  over  the  birds,  and 
that  are  well  lighted.  The  feeding  consists  of  a  variety  of  grains,  green  feed, 
animal  feed,  grit  and  shell,  which  is  clean,  sweet  and  wholesome,  and  is  given 
to  the  birds  regularly  and  in  such  quantities  that  they  have  all  they  want  to 
eat  before  going  to  roost  at  night;  that  the  supply  of  drinking  material  is  clean 
and  abundant;  that  the  attendant  is  regular  in  his  or  her  work  and  is  interested 
in  the  same;  that  the  birds  are  bred  from  good  laying  ancestors,  and  that  they 
are  hatched  at  the  proper  season  and  well  reared,  and  are  free  from  disease. 
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POULTRY   CULLING. 
Weeding  Out  The  Boarders. 

As  a  result  of  close  study  by  a  number  of  investigators  of  different  experi- 
ment stations  it  has  now  become  possible  to  select  the  good  layers  from  the  poor 
by  visual  characteristics,  and  with  a  fair  degree  of  accuracy.  Neither  is  it 
the  sole  work  of  experts,  as  the  average  man  or  woman  interested  in  poultry 
can  very  readily  master  the  more  important  features  of  the  work  sufficiently  to 
remove  with  ease  and  efficiency  the  poor  hens  of  the  flock.  The  fine  details  of 
the  culling  require  a  more  extended  period  of  study,  but  are  not  absolutely 
essential  in  the  general  application  of  the  work. 

Every  farmer  knows  there  is  a  great  deal  of  difference  in  the  typa  of  his 
cows,  and  also  that  there  is  quite  a  noticeable  correlation  between  the  type  and 
producing  capacity  of  the  individual.  There  are  three  distinct  types  of  cattle, 
i.e.,  (a)  Beef;  (b)  Dairy;  (c)  Dual  Purpose.  These  types  can  readily  be  com- 
pared with  corresponding  types  of  poultry.  There  is  the  round  bodied,  loose 
feathered,  sluggish  type,  which  fattens  readily  and  lays  but  few  eggs.  We  also 
have  the  flat  sided,  deep  bodied,  more  closely  feathered,  clean  cut,  angular, 
alert  hen,  which  fattens  slowly  and  performs  well  as  a  producer  of  eggs.     We 
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Low  capacity.  High  capacity. 

Fig.  17.     Note  the  great  depth  in  the  skeleton  of  the  high  class  hen. 

also  have  the  intermediate  types  which  show  certain  characteristics  common  to 
the  two  former  types,  but  not  developed  to  as  marked  a  degree  as  either  of  the 
former,  and  whose  production  is  in  direct  correlation  to  its  similarity  to  either 
of  the  former  distinct  types.  The  accompanying  illustration.  Fig,  17,  will 
show  the  difference  in  body  type  in  the  skeletons  of  high  and  low  producing 
individuals.  The  outstanding  difference  in  body  type  are  easily  noticed  here. 
The  deep  flat  side,  with  ample  capacity  for  strong,  well  developed  organs  of 
digestion,  circulation,  respiration  and  production,  is  easily  seen  in  the  high  pro- 
ducing hen.  Note  the  long  keel  running  parallel  or  tending  to  slope  upward  in 
the  high  producing  hen  as  compared  with  the  shallow  body  resulting  in  lack  of 
capacity  in  the  poor  layer. 

The  type  as  indicated  by  these  skeletons  must  be  recognized  in  the  flock, 
and  those  not  conforming  weeded  out.  We  will  first  consider  type  as  noticed 
in  the  coop  or  in  the  yard.  In  general,  the  hen  must  be  rectangular  in  shape 
when  viewed  from  the  side.  She  must  carry  a  good  length  of  rib,  giving  her 
the  appearance  of  being  deep  from  back  to  point  of  breast.  The  back  should 
be  long  and  fairly  level,  with  a  corresponding  depth  behind.  In  studying  type 
as  seen  in  the  run  notice  feathering.      Loose,  fluffy  feathering  will  camouflage 
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real  body  type,  and  as  a  rule  close  feathering  goes  with  good  type.  The  abdomen 
should  not  be  over-fat  and  sagging,  but  should  be  carried  up  well  and  supported 
by  the  keel.  The  illustrations  show  very  well  the  desirable  body  type.  Note 
the  great  depth  and  strength  of  constitution  in  Hens  Nos.  H69-K182-H7-K67- 
H19-L60-K1801-K186-G29,  pages  15-16-17. 


Fig.   18.     Method  of  holding  bird. 


Fig.  19.     Catching  net. 


How  TO  Hold  and  Handle  Birds  in  Culling. 

The  amateur  poultryman  often  experiences  considerable  inconvenience  in* 
handling  birds,  and  just  as  often  causes  the  bird  much  worry  while  handling. 
Fig.  No.  18  shows  the  proper  way  to  hold  a  bird.  The  hen  when  held  on  the  arm 
in  this  way,  with  the  keel  bone  resting  on  the  arm,  the  first  finger  between  the 
hocks  and  the  thumb  and  second  finger  used  to  grasp  the  upper  shank,  will  rest 
quietly  and  give  one  a  chance  to  examine  the  various  points  to  be  considered. 

If  the  birds  are  culled  at  night  they  can  be  easily  taken  off  the  roost  and 
handled  and  separated.  If,  however,  the  birds  are  handled  in  daylight  and  are 
just  closed  in  a  pen,  a  catching  net,  as  illustrated.  Fig.  19,  is  a  great  aid  in  catch- 
ing the  hens.  One  can  easily  be  made  from  a  piece  of  ^heavy  wire,  some  wire 
netting,  and  an  old  hoe  or  broom  handle.  When  the  birds  are  caught  they 
can  be  handled  and  the  following  points  studied  and  considered: 
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Fig.  20.     Side  view  of  good  head.  Fig.   21.     Front  view  of 

good  head. 

Head  Types.     The  head  tells  an  interesting  story.     It  is  an  index  as  to  what 

may  be  expected  in  the  body  type  and  performance  of  the  hen.     The  head  should 
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be  clean  cut,  medium  size,  not  too  long  or  crow-headed,  nor  too  short  and  bunty. 
The  crow-headed  type  is  an  indication  of  low  producing  ability,  and  often  of  lack 
of  constitution.  The  short  beefy  head  indicates  a  sluggish  type  and  is  often 
correlated  with  a  predisposed  tendency  to  fatten,  and  a  small  egg  production. 

The  illustrations  show  several  interesting  features  in  heads.  Figs.  Nos.  20 
and  21  show  heads  with  abundance  of  character.  Note  the  well  turned  beak, 
fine  texture  of  skin  about  the  face,  the  bright  prominent  eye  well  back  in  an 
eye  socket  showing  white  membrane  in  front,  the  absence  of  wrinkles  or  beefiness 
over  the  eye  and  about  the  face.  The  comb  is  waxy  and  bright.  These  heads 
have  vigour,  action,  and  "pep"  sticking  out  all  over  them. 

Compare  these  heads  with  Nos.  22  and  23.  Here  we  find  the  long  pointed 
beak,  dull  comb,  or  the  type  with  wrinkles  of  fat  over  the  eye  and  the  coarse 


Fig.    22.     Side    view    of    poor    head. 
(Crow  head.) 


Fig.    23.     Side    view    of    poor    head. 
(Fat  head.) 


skin  about  the  face.  The  dull,  sluggish  eye  set  in  a  close  round  eye  socket 
does  not  show  the  life  and  character  the  other  heads  exhibit  so  plainly.  No.  24 
is  a  typical  broody  head.  By  passing  the  finger  carefully  along  over  the  head 
from  the  rear  of  the  beak  and  just  over  the  eye  to  the  side  of  the  comb  a  dis- 
tinct bump  can  be  felt.     This  in  the  craniology  of  the  hen  is  her  broody  bump 


Fig.  24.     Broody  head. 


Fig.  25.     Rear  view  of  skeletons. 


and  indicates  a  predisposition  to  exercise  her  maternal  franchise  instead  of  stay- 
ing steadily  in  the  world  of  production.     Note  the  absence  of  this  prominence 
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in  the  heads  of  heavy  layers.  There  is  a  danger  of  going  to  extremes  in  head 
types,  and  the  hen  with  the  extremely  fine  or  delicate  head  is  apt  to  lack  vigour 
and  may  not  stand  up  against  heavy  production.  This  type,  however,  is 
rather  rare  and  the  fault  is  not  as  common  as  the  heavy,  broody  head. 

Body  Conformation.  The  head  has  set  you  wondering  what  type  of  body 
the  hen  is  likely  to  have.  The  type  can  easily  be  ascertained  by  handling. 
Holding  the  bird  as  described  above,  take  the  other  hand  and  put  the  thumb  over 
the  back  just  under  the  wing  and  let  the  fingers  fall  along  the  side  of  the  bird  to 
determine  the  length  and  spring  of  rib.  This  is  the  part  of  the  hen  which  might 
be  compared  to  the  motor  of  an  automobile.  Here  all  her  vital  organs,  as  the 
heart,  lungs  and  digestive  organs,  must  operate  and  produce  eggs  and  build  up 
body  waste  to  stand  the  wear  and  tear^of  heavy  production.  If  the  hen  is 
to  develop  speed  as  a  layer  her  motor  must  be  large  and  powerful,  and  it  must 
have  room  to  operate.  Thus  we  find  that  the  hen  must  possess  good  spring  of 
rib  and  a  deep,  flat  side.  Fig.  25  shows  the  difference  in  spring  of  rib  in  high 
producing  hens  and  in  low  producers.  Note  the  long  flat  side  on  the  high 
producer  and  the  round  well-sprung  side  on  the  lower  producer.  This  can  be 
determined  by  handling  as  described  above. 

The  hack  should  be  of  good  length  with  good  width  carried  well  out  from 
hips  to  pelvic  bones.     Note  Figs.  26  and  27. 
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Fig.  26.     Broad  flat  back  carrying  its 
width  to  the  tail. 


Fig.  27.      Rounded   back   forming 

a  wedge  with  the  tail. 

Poor  type. 


The  shape  of  the  keel  bone  is  important.  It  should  run  back  either  parallel 
with  the  back  or  sloping  down.  It  must  be  long  to  support  the  abdomen  or 
egg  sack.  In  high  producers  the  keel  frequently  has  a  decided  hook  or  turn 
down  at  the  end.  This  is  a  good  feature,  and  while  not  always  found  is  gen- 
erall}^  a  sign  of  early  and  persistent  production  in  pullet  year.  This  conforma- 
tion of  keel  bone  is  what  goes  to  make  capacity  in  the  egg  sack.  The  undesirable 
type  of  keel  is  one  which  has  a  decided  upward  direction  towards  the  vent, 
and  such  birds  are  often  described  as  being  canoe  keeled. 

In  order  to  determine  the  capacity  of  the  egg  sack  the  hand  can  be  placed 
at  the  rear  of  the  bird  as  shown  in  Fig.  28.    The  lower  finger  can  readily  find 
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the  position  of  the  end  of  the  keel  and  the  first  finger  the  position  of  the  pelvic 
bones.  These  pel  vies  are  two  thin  bones  projecting  out  one  on  each  side  of  the 
vent  and  just  above  it.  The  measure  of  the  distance  from  these  bones  to  the 
end  of  the  keel  is  called  the  capacity  and  is  spoken  of  in  terms  of  the  number 


Fig/28.     Good  capacity — 292  eggs. 


Fig.  29.     Poor  capacity — 84  eggs. 


of  fingers  one  is  able  to  insert.  Fig.  29  shows  a  poor  producer  with  a  canoe 
keel  and  only  two  fingers  capacity  Compare  this  with  the  hen  shown  in  Fig.  28 
having  more  than  four  fingers  capacity  and  note  the  relation  of  this  capacity 
to  the  production  of  the  birds. 

The  capacity  of  a  hen  is  not  always  the  same.  If  the  ovary  is  dormant 
and  no  eggs  are  being  manufactured  the  capacity  will  be  rather  small.  How- 
ever, as  soon  as  ovulation  commences  the  distance  between  the  pelvic  bones  and 
the  keel  begins  to  increase  and  in  full  ovulation,  or  at  a  hen's  highest  production, 
the  capacity  of  the  bird  will  be  the  greatest. 

Any  One  who  has  dressed  hens  will  have  noticed  the  large  accumulation  of 
fat  in  the  abdomen  of  some  birds.  This  accumulation  can  be  determined  while 
the  hen  is  living  by  handling  the  flesh  in  the  egg  sack.  The  fat  if  present  will 
be  hard  and  firm.  This  is  a  sign  that  ovulation  has  ceased  and  that  the  hen 
is  now  using  her  feed  supply  to  lay  up  fat  instead  of  producing  eggs.  If  a  hen 
'has  accumulated  a  quantity  of  hard  fat  in  the  abdomen  it  is  almost  a  sure 
•criterion  that  the  hen's  laying  days  are  about  spent,  and  it  is  time  that  her  day's 
work  in  the  flock  was  done  and  she  should  be  sent  to  market. 

Handling  Qualities.  This  term  refers  chiefly  to  the  quality  of  the  skin  in 
the  egg  sack.  As  noted  above  there  should  be  no  hard  fat.  The  skin  should 
be  soft,  pliable  and  elastic  to  the  touch.  It  should  not  have  a  tough,  hard  nor 
leathery  feel.  This  quality  of  the  skin  is  closely  related  to  the  quality  of  the 
iskin  about  the  face  of  the  bird.  The  coarse  texture  can  be  readily  noticed  in 
the  face  and  is  found  to  carry  throughout.     It  is  a  sure  sign  of  a  lack  of  quality. 

Shanks  and  Toes.  Quality  in  shanks  is  indicated  in  much  the  same  way 
.as  in  good  horses.    The  bone  should  be  flat,  not  too  fine,  but  smoothly  scaled. 
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A  poor  quality  of  bone  is  round,  hard  and  roughly  scaled.  The  toe  nails  carry 
the  index  to  the  amount  of  scratching  the  hen  is  doing.  A  good  layer  is  always 
a  good  worker  and  her  toe  nails  will  be  well  worn  down  from  scratching.  This 
will  vary  with  the  kind  of  pen  the  hen  is  in.  A  concrete  floor  will  wear  the 
toe  nails  much  faster  than  a  wood  or  earth  floor.  This  feature,  therefore,  must 
be  compared  with  other  birds  on  the  same  or  a  similar  floor. 

The  colour  changes  in  the  shanks  are  important  and  will  be  described  later. 

Condition.  A  hen  will  not  lay  if  not  in  good  condition.  She  should  be 
healthy,'  free  from  any  disease,  and  show  plenty  of  vigour  and  activity.  The 
first  pullet  to  lay  in  the  fall  is  the  early  maturing  one.  The  hen  which  is  a 
slow  grower,  is  slow  in  feathering  out,  is  also  a  slow  layer.  The  moult  is  im- 
portant. As  soon  as  a  hen  goes  into  a  moult  she  uses  her  feed  to  manufacture 
feathers,  and  her  tgg  production  falls  generally  to  a  minimum  of  nothing.  It 
is  easily  noticed  that  some  hens  go  into  a  moult  much  earlier  than  others.  If 
a  hen  starts  to  moult  in  July  her  laying  for  the  summer  is  about  over.  So  we 
say  that  late  moulting  and  heavy  ^gg  production  go  together,  because  it  gives 
the  hen  a  longer  summer  period  and  still  she  is  back  in  form  in  time  for  winter 
production. 

Plumage.  If  a  hen  is  laying  heavily  the  plumage  will  become  dry,  hard  and 
brittle.  The  lustre  will  disappear  and  the  feathers  become  broken.  The  hen 
certainly  loses  much  of  her  natural  beauty,  but  she  cannot  retain  that  bright 
lustre  and  also  keep  up  heavy  production.  Watch  for  the  old  lady  with  the  full 
array  of  feathers  all  in  good  form,  and  see  if  she  is  not  one  of  the  boarders  in 
your  flock. 

When  is  a  hen  laying?  The  question  is  often  asked,  "Can  you  tell  whether 
or  not  a  hen  is  laying?"  This  is  very  easy,  and  requires  but  a  few  observations. 
When  a  hen  commences  laying  the  conditions  set  up  in  the  reproductive  organs, 
are  very  similar  to  conditions  in  any  pregnant  animal.  Preparation  is  made 
for  laying,  much  as  for  parturition  in  a  cow. 

When  the  ovary  is  dormant  and  no  eggs  are  being  produced  the  distance 
between  the  pelvic  bones  is  very  small.  The  vent  is  dry,  small,  puckered,  and 
in  yellow  fleshed  birds  has  a  decided  band  of  yellow  pigment  around  the  in- 
side. When  laying  commences  the  pelvic  bones  become  pliable  and  spread 
apart.  The  distance  may  increase  from  one  to  three  fingers  in  a  short  time. 
The  vent  becomes  large  and  moist  and  after  two  or  three  eggs  have  been  laid  the 
ring  of  yellow  pigment  has  disappeared  and  the  vent  is  bleached. 

Further  Colour  Changes.  There  is  an  interesting  study  in  pigment  changes. 
This  refers  only  to  yellow  fleshed  birds  and  cannot  be  determined  in  white  fleshed 
birds,  as  Orpingtons. 

As  mentioned  above,  the  first  change  in  pigmentation  is  in  the  yellow  ring 
just  around  the  vent.  Two  or  three  eggs  will  remove  this  colour.  The  colour 
then  leaves  the  eye  ring,  the  flesh  just  around  the  edge  of  the  eyelid.  It  usually 
requires  about  six  eggs  to  remove  the  yellow  colour  from  this  part.  After  the 
sixth  egg  the  colour  starts  to  leave  the  beak,  commencing  at  the  rear  of  the 
bill,  and  fades  out  white.  There  is  quite  a  distinct  line  of  demarcation  between, 
the  yellow  area  and  the  white.  As  laying  proceeds  the  white  area  increases,  grad- 
ually crowding  the  yellow  out  toward  the  end  of  the  beak.  When  the  colour 
is  entirely  gone  from  the  beak  the  hen  will  have  laid  about  thirty  eggs.  The 
shanks  are  the  next  part  affected.  After  the  colour  has  left  the  beak  it  starts 
down  the  front  of  the  shank,  the  white  area  again  appearing  and  the  yellows 
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receding  down  the  front  of  the  shanks  and  from  the  foot  up  the  back,  the  last 
trace  of  yellow  being  on  the  back  of  the  hock.  It  requires  about  one  hundred 
and  fifty  eggs  to  remove  the  colour  entirely  from  the  shanks.  There  is  a  differ- 
ence in  the  rate  at  which  this  colour  will  leave.  Feeding  plenty  of  green  feed 
tends  to  produce  the  yellow  colour  and  to  prevent  its  disappearance.  Birds  in 
confined  quarters  in  winter  show  the  colour  changes  more  plainly  than  birds 
on  range  in  summer  where  they  are  receiving  abundant  green  feed. 

When  the  hen  ceases  laying  the  colour  at  once  commences  to  come  back. 
This  change  can  be  readily  studied  in  a  hen  which  has  gone  broody  and  is  raising 
chicks.  The  colour  first  returns  to  the  vent,  then  to  the  eye  ring.  A  yellow  area 
now  proceeds  out  the  beak  in  the  same  way  the  white  area  did  previously,  and 
is  followed  by  similar  changes  in  the  shanks.  From  a  study  of  these  changes 
one  must  view  with  suspicion  the  hen  that  parades  about  the  plant  with  her 
full  quota  of  yellow  colour.  Short  rest  periods,  as  broody  periods,  often  result 
in  a  band  of  yellow  in  the  beak  preceded  and  followed  by  a  band  of  white  show- 
ing that  during  the  time  it  took  for  the  hen  to  be  broken  up  she  replaced  some 
yellow  pigment  which  again  was  followed  by  bleaching  when  laying  recommenced  . 

Signs  of  Broody  Disposition.     In  studying  heads  we  went  into  some  detail 
in  the  broody  type  of  head  but  will  not  enlarge  upon  it  here.     However,  since 
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Fig.  30.     Wing  moult. 

A — First    primary     moulted    and    in,    second    primary    moulted    and 

partly  grown. 
B — A  pair  moulted  at  same  time,  one  broody  period. 
C— A  duplicate  of  "A." 
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a  hen  loses  from  ten  to  fourteen  days  every  time  she  goes  broody  the  habit  if 
present  will  soon  reduce  her  egg  record,  especially  if  she  goes  broody  more 
than  twice  a  season.  Fig.  30  shows  wings  outspread.  The  flight  feathers  are 
divided  into  two  sections,  Primary,  and  Secondary.  When  the  hen  goes  broody 
in  the  summer  she  frequently  moults  a  feather  in  the  primaries.  This  moult 
commences  next  to  the  small  axillary  feather  at  the  division  of  the  wing.  The  first 
time  broody  the  hen  may  moult  No.  1  and  a  new  feather  will  grow  in.  At  each 
succeeding  period  of  broodiness  another  feather  may  be  moulted  and  a  new  one 
will  take  its  place.  In  the  illustration  the  hens  have  had  rest  periods  as  shown 
by  the  new  feathers.  The  complete  section  of  primaries  contains  nine  or  ten 
feathers,  so  by  counting  these  and  taking  note  of  any  new  feathers  growing  in,/ 
the  number  of  times  a  hen  has  been  resting  can  be  determined.  A  hen  showing 
a  tendency  to  spend  much  of  her  time  in  brooding  can  well  be  removed  from  the 
flock  as  her  production  will  not  be  high. 

Disposition  of  the  Laying  Hen.  There  is  as  much  difference  in  a  hen's 
manners  as  there  is  in  the  manners  of  the  human  race.  Almost  invariably  the 
heavy  layer  is  quite  docile  and  does  not  object  to  handling.  She  will  rest  quietly 
in  your  hands  and  sing  quietly  all  the  time  she  is  being  handled.  The  cull 
has  a  disposition  quite  in  keeping  with  her  head  type.  She  is  noisy,  wild,  and 
the  quiet  singing  of  the  good  hen  is  replaced  by  squawking  of  the  cull.  This 
same  difference  can  be  noticed  in  the  birds  about  the  pens.  The  heavy  layer 
is  always  going  about  busy  but  contented.  She  is  first  off  the  roost  in  the  morn- 
ing and  last  on  at  night.  She  picks  few  quarrels,  has  no  desire  to  join  a  labour 
union  or  to  demand  six  hour  days.  Her  work  commences  at  daybreak  and  con- 
tinues relentlessly  but  cheerfully  until  often  sundown.  She  spends  little  day- 
light on  the  roost  with  her  less  ambitious  neighbours 

The  Time  to  Cull  Hens.  There  has  been  some  difference  of  opinion  as  to 
the  proper  time  to  cull  flocks.  Culls  are  a  liability,  and  should  be  put  on  the 
market  early  enough  to  get  as  good  a  price  as  possible,  so  we  recommend  getting 
into  the  flock  in  the  latter  part  of  May  or  early  June.  At  this  time  of  the  year 
the  heavy  spring  production  is  over  and  the  naturally  disinclined  members  of 
the  flock  will  be  soon  quitting,  and  the  price  received  for  hens  is  still  good. 
The  flock  may  be  culled  at  any  time,  however,  and  the  careful  poultry  husband- 
man will  always  keep  close  watch  on  his  flock  for  any  outstanding  boarders. 
In  late  July  and  August  the  early  moulters  should  be  watched  and  marked  and 
disposed  of. 

Marking  the  Culls.  In  culling,  the  hens  can  easily  be  graded  into  three 
classes  and  marked. 

(a)  The  good  performer  can  be  banded  and  left  in  the  pen. 

(b)  The  ones  which  are  real  culls  should  be  crated  and  sold. 

(c)  There  are,  however,  a  number  of  hens  which  are  still  laying  but  which 
are  of  poor  type  and  will  not  be  desirable  members  to  hold  over.  These  can 
be  marked  temporarily  and  kept  until  they  have  ceased  laying  and  then  sold. 
A  good  method  of  marking  these  birds  is  to  cut  off  their  tails.  This  makes 
them  easily  picked  out  later,  and  a  second  trial  will  often  convict  many  of  them. 
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POULTRY   HOUSES. 

The  poultry  house  or  pen  is  essentially  an  important  factor  in  determining 
success  or  failure  in  the  poultry  business'.  Type  of  house  is  not  so  important, 
as  we  find  poultry  thriving  and  yielding  good  returns  from  houses  which  are 
distinctly  different  in  type.  It  is,  therefore,  difficult  to  lay  down  any  hard  and 
fast  rule  relative  to  type. 

There  are  two  general  classes  of  poultry  houses:  laying,  or  breeding  houses, 
and  colony,  or  rearing  houses.  The  former  are  built  upon  permanent  founda- 
tions while  the  latter  are  mostly  portable.  Most  of  the  general  principles  of 
house  construction  apply  in  both  classes  of  houses,  the  chief  difference  being  in 
size  of  house  and  type  of  foundation.  However,  as  the  laying  or  permanent 
houses  are  more  important  they  will  be  discussed  first. 

Location  of  Houses. 

Near  to  the  Source  of  Supply.     Whether  the  number  of  birds  to  be  kept  is 
large  or  small  there  will  be  a  considerable  amount  of  feed  to  transport,  and  hence 
the  nearer  to  the  source  of  supply,  with  due  consideration  to  other  equally  im-  ^ 
portant  factors,  the  greater  will  be  the  saving  in  time  and  labour. 

Exposure.  The  house  should  be  built  facing  the  south  or  south-east  if 
possible,  as  such  an  exposure  will  give  the  maximum  amount  of  sunlight  in 
the  pens.  There  is  also  greater  protection  from  the  prevailing  winds  which  are 
from  the  north  or  north-west.  Full  advantage  should  be  taken  of  any  shelter 
(either  natural  or  artificial)  from  the  prevailing  wind,  as  the  birds  do  not  take 
kindly  to  an  exposed  location.  Bird  comfort  is  closely  associated  with  economic 
production,  and  any  condition  which  can  be  made  use  of  in  making  the  bird 
more  comfortable  should  receive  full  consideration. 

Drainage.  Drainage  about  the  poultry  house  and  yards  is  of  extreme 
importance.  Poorly  drained  yards  aggravate  the  trouble  from  dampness  in 
the  houses  and  yards.  There  is  also  a  manifestly  increased  amount  of  trouble 
from  diseases  and  intestinal  parasitic  infestation,  under  such  conditions.  The 
type  of  soil  and  the  lay  of  the  land  are  influencing  factors  in  drainage.  The 
ideal  soil  condition  is  a  soil  which  is  slightly  rolling  and  open  in  texture,  so  that 
the  surface  drains  off  readily  after  rains  or  melting  snow.  Heavy  soils  at  best 
drain  poorly  and  are  hence  most  unsatisfactory. 

Types  of  Houses.  There  are  two  main  types  of  laying  houses  in  general 
use,  i.e.,  the  long  or  continuous  house  divided  into  two  or  more  pens,  and  the 
single  pen  house.  There  are  many  points  in  favour  of  each  type  as  well  as 
numerous  objections  to  either.  The  long  house  is  no  doubt  more  economical 
to  construct  and  requires  less  labour  to  operate. '  If  separate  matings  are  neces- 
sary, yards  are  required,  which  means  added  expense  and  close  confinement  for 
the  birds.  This  latter  point  is  important  where  using  the  birds  for  breeding 
purposes.  The  single  pen  house,  while  costing  more  than  the  continuous  type, 
permits  of  spreading  the  birds  over  a  larger  area,  making  it  possible  to  dispense 
with  yards,  and  less  trouble  is  likely  to  be  experienced  with  disease  and  loss  of 
vigour  in  the  flock.  The  greatest  objection  to  this  latter  method  of  housing  is 
the  extra  labour  required  to  care  for  the  stock. 

Types  of  Roofs.  There  are  three  principal  types  of  roof  construction  com- 
monly used  in  Ontario.  These  are  shown  in  Fig.  3L  It  is  true  there  are  other 
types  used,  but  the  three  mentioned  are  the  best  suited  to  Ontario  winter  con- 
ditions. There  is  some  slight  difference  in  the  cost  of  the  types  shown.  The 
shed  or  shanty  type  is  no  doubt  the  cheapest  to  construct.     It  does  not  permit 
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of  the  use  of  the  straw  loft  which  is  so  important  in  assisting  in  the  control 
of  moisture  in  the  house  in  the  winter  and  keeping  the  house  cool  in  the  summer. 
The  gable  roof  is  best  adapted  to  the  use  of  the  straw  loft,  and  besides  presents 
a  more  attractive  appearance,  blending  better  with  the  general  type  of  buildings 
on  the  farm.     Perhaps  the  greatest  objection  to  the  shed  roof  is  the  extreme 
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Fig.  31.     Roof  types. 


heat  of  the  building  in  the  summer,  the  temperature  at  times  registering  as  high 
as  110°  F.  This  may  be  overcome  to  some  extent  by  using  the  hood  on  the 
front  with  the  rear  ventilator  opening.  This  will,  of  course,  increase  the  cost 
of  the  building  to  practically  the  same  point  as  the  gable  roof. 

Floors.  Floors  in  poultry  houses  should  be  made  of  concrete.  While  board 
floors  and  dirt  floors  are  used  they  are  not  satisfactory.  A  good  board  floor 
will  cost  almost  as  much  as  cement,  and  is  not  nearly  so  durable  or  sanitary, 
while  a  dirt  floor  is  objectionable  because  of  the  dust,  and  rats  and  mice.  As 
the  chief  essentials  in  a  good  floor  are  dryness  and  ease  of  cleaning,  it  is  advisable 
to  have  the  floor-level  raised  about  eight  inches  above  the  ground-level  at  the 
highest  point,  and  the  top  surface  finished  as  smooth  as  possible  to  facilitate 
cleaning. 

The  essentials  of  a  poultry  house  may  be  stated  as  follows:  (1)  The  house 
must  be  comfortable;  (2)  free  from  direct  draughts;  (3)  dry;  (4)  light;  (5)  not 
overcrowded;  (6)  well  ventilated. 

Egg  production  is  the  primary  object  in  keeping  hens,  and  their  housing 
conditions  play  a  very  important  part  in  determining  success  or  failure.     Only 


34 

by  observing  the  factors  essential  to  successful  housing  and  properly  balancing 
these  will  the  operator  be  able  to  make  the  business  profitable. 

Ventilation.  It  is  necessary  to  ventilate  in  order  to  secure  dryness,  pure 
air,  and  a  proper  temperature.  Bad  ventilation  is  indicated  by  frost  on  walls  or 
ceiling,  and  a  foul  atmosphere.  A  greater  amount  of  moisture  pound  for  pound 
live  weight  is  exhaled  from  the  lungs  of  birds  than  of  any  other  class  of  stock. 
The  ventilating  system  must  remove  this  moisture  from  the  pen,  provide  fresh 
air  and  do  so  without  producing  draughts  in  the  house.  Cotton  curtains,  win- 
dow shutters,  and  open-front  houses  are  now  most  generally  used,  with  the 
cotton  curtain  in  conjunction  with  or  without  the  straw  loft  proving  most  popular. 
Curtains  must  be  adjusted  from  time  to  time  to  meet  varying  weather  conditions, 
and  unless  one  is  prepared  to  do  this  better  results  will  no  doubt  be  secured 
from  the  use  of  the  open-front  house.  This  latter  type  is  illustrated  in  Fig.  36, 
and  will  be  found  satisfactory  in  any  part  of  Ontario  as  far  north  as  Lake  Simcoe. 

In  Fig.  32  is  shown  a  cut  of  a  window  adjusted  for  ventilation  purposes. 
The  window  is  six  inches  from  the  ceiling  and  eighteen  inches  from  the  floor. 
It  is  hinged  from  the  bottom,  and  the  opening  at  the  top  is  adjusted  with  a 
cord.     Burlap  or  boards  may  be  placed  along  the  sides  of  the  open  window. 


Fig.   32     Window  arranged   for  ventilation   purposes. 


A  low-grade  open  burlap  should  be  used.  This  device  does  not  interfere  with 
the  light,  is  not  attended  with  draughts,  and  gives  good  ventilation.  It  is 
suitable  for  the  alteration  of  some  house  now  in  use  which  is  not  at  present 
giving  satisfactory  ventilation.  The  alteration  can  be  made  at  a  very  small 
cost,  and  may  be  preferred  by  some  to  curtains. 

Draughts.  There  is  perhaps  no  condition  in  the  poultry  house  which  is 
responsible  for  more  trouble  and  mortality  than  draughts.  This  is  particularly 
true  if  the  birds  are  in  a  draught  while  on  the  roost  or  while  working  on  the 
floor.  Draughts  chill  the  birds,  making  them  uncomfortable,  and,  therefore, 
unproductive,  and  also  produce  disease  such  as  colds,  roup,  rheumatism  and 
kindred  ailments  in  the  flock,  resulting  in  heavy  mortality.  In  constructing  the 
house  every  effort  should  be  made  to  eliminate  draughts,  especially  those  which 
will  strike  the  birds  directly.     The  sides  and  back  of  the  house  should  be  abso- 
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lutely  tight  and  with  ventilation  from  an  open  front,  or  curtains,  little  diffi- 
culty will  be  experienced. 

Dryness.  There  are  two  sources  of  dampness  in  the  poultry  house.  As 
previously  stated,  a  large  amount  of  moisture  is  exhaled  from  the  lungs  of  the 
birds.  Moisture  sometimes  enters  the  house  through  a  badly-constructed  floor 
or  because  of  a  damp  location.  It  matters  not  /rom  what  source  the  moisture 
comes,  if  allowed  to  accumulate  in  the  pen  it  will  gradually  lower  the  vitality  of 
the  stock,  production  will  decrease,  and  disease  will  develop.  The  trouble  is 
usually  more  marked  in  the  fall  and  winter  than  during  other  seasons  of  the 
year.  Where  the  moisture  is  not  entering  the  house  through  the  floor  the 
trouble  will  be  found  associated  with  lack  of  ventilation.  This  latter  is  most 
clearly  indicated  during  the  winter  months  by  the  accumulation  of  frost  on  the 
inside  of  the  pen.  Where  this  condition  exists  the  ventilation  of  the  pen  ought 
to  be  carefully  gone  over.  It  is  no  doubt  true  that  damp  houses  are  responsible 
in  part  at  least  for  the  prevalence  of  tubercular  trouble  in  many  Ontario  flocks. 

Sunlight.  Sunlight  is  the  best  germicidal  agent  in  existence.  It  is,  therefore, 
advisable  to  make  provision  for  the  admission  of  as  much  sunlight  into  the  pen 
as  possible.  This  is  especially  important  in  the  winter,  and  glass  windows  should 
be  so  placed  in  the  front  of  the  house  as  to  admit  a  maximum  of  sunlight.  One- 
quarter  to  one-third  of  the  front  of  the  house  should  be  glass.  Rectangular 
windows  placed  in  an  upright  position  will  give  best  results  as  the  sun's  rays  will 
then  cover  greater  depth  on  the  floor  of  the  pen  and  as  the  sun  travels  around 
to  the  west  during  the  day,  practically  the  entire  floor  will  be  sw^ept  by  the  sun's 
rays.     This  would  be  possible  if  the  windows  were  placed  on  the  side. 

The  value  of  direct  sunlight  in  the  hen  house  is  now  becoming  more  and 
more  appreciated  from  the  standpoint  of  its  effect  upon  the  general  health  of 
the  birds  in  the  winter,  also  upon  the  hatchability  of  the  eggs.  This  action 
of  the  direct  sunshine  is  due  to  the  ultra  violet  rays  which  are  filtered  out  as 
the  sunlight  passes  through  ordinary  window  glass.  Glass  substitutes  have 
been  developed  which  are  claimed  will  admit  ultra  violet  rays.  Some  of  these 
have  been  tested  with  satisfactory  results,  so  far  as  admitting  the  passage  of 
ultra  violet  rays,  but  the  economic  value  from  a  durability  standpoint  has  yet  to 
be  demonstrated. 

Sanitation.  Birds  that  are  not  healthy  will  not  lay.  The  houses  must 
be  kept  in  a  clean  sanitary  condition.  This  requires  close  attention  to  the  re- 
moval of  droppings,  frequent  change  of  litter,  and  the  proper  ventilation  of  the 
house.  In  order  to  facilitate  this  very  important  work  the  plan  and  arrange- 
ment of  the  various  fittings  should  be  as  simple  in  design  and  as  convenient 
in  arrangement  as  possible.  Unessential  fixtures  simply  add  to  the  cost  of  the 
equipment,  increase  the  labour  of  caring  for  the  stock,  do  not  add  any  productive 
value  to  the  layout,  and  will  be  found  generally  a  nuisance. 

College  Poultry  Houses. 

For  a  number  of  years  we  have  been  trying  various  styles  of  houses.  The 
first  houses  constructed  were  well  built,  tight  and  warm.  They  were  fitted  with 
stoves  or  hot-water  pipes,  so  that  the  fowls  could  be  kept  at  a  comfortable  tem- 
perature. This  plan  was  not  satisfactory,  mainly  for  the  reason  that  it  was 
difficult  to  keep  the  fowls  in  good  health,  and  furthermore,  the  eggs  were  low  in 
hatching  power.  The  cost  of  heating  was  considerable;  in  fact,  the  entire 
equipment  was  too  expensive  to  be  successful  as  a  business. 
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It  was  noticed  yearly  that  the  surplus  stock  held  in  the  cheap  houses  was 
much  healthier  than  those  fowls  kept  in  warm  houses.  During  the  past  thirty 
years  we  have  been  trying  to  evolve  a  house  that  could  be  cheaply  constructed, 
that  would  keep  the  fowls  in  good  health,  and  at  the  same  time  get  a  fair  egg 
yield  from  the  fowls  so  housed. 

With  the  increasing  interest  in  poultry  house  construction,  throughout  the 
country,  and  with  the  object  of  standardizing  house  construction,  we  are 
presenting  a  type  which  lends  itself  to  a  variety  of  measurements.  The  plans, 
as  presented,  show  two  houses,  one  twelve  feet  in  depth  from  front  to  back 
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Fig.  34  (a)  and  34  (b).     Plan  of  house  twelve  feet  in  depth  which  may  be  fitted  with  eithei 
^straw_oi  cotton  loft.     It  may  be  built  one  pen  or  several  pens  in  length  as  desired. 
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and  twelve-foot  pens;  while  the  other  is  twenty  feet  in  depth  from  front  to  back, 
and  twenty-foot  pens.  Either  of  these  houses  may  be  built  with  any  number  of 
pens  desired,  but  maintaining  the  arrangement  and  type  of  construction  as  shown 
for  the  one  pen. 

The  plan  of  construction  of  the  front  of  these  houses  is  practically  identical. 
The  lower  section  of  the  front  is  boarded.  Above  this  is  a  row  of  windows  extend- 
ing across  the  entire  front.  These  are  fitted  either  with  glass  or  glass  substitutes. 
In  the  case  of  the  latter,  no  sash  are  required,  as  the  substitute  is  attached  to  a 
frame  as  would  be  done  with  cotton.  Above  the  glass  windows  are  a  row  of 
cotton  curtains  which  are  hinged  at  the  bottom,  tipping  inwards  at  the  top. 
The  plans  show  doors  entering  the  pens  from  the  front,  or  a  door  may  be  placed 
at  one  end  of  the  house,  and  partition  doors  in  line,  which  would  permit  passing 
from  one  pen  to  the  next  without  going  out  of  doors. 

Fig.  33.     (See  front  coveJ.)     House  for  which  plans  are  shown  in  Figures  34  and  36. 

Two  kinds  of  ceiling  construction  are  shown  and  these  are  interchangeable. 
The  straw  loft  has  been  extensively  used  in  the  past  and  with  good  results.  It 
assists  in  the  ventilation  of  the  pen,  and  thus  reduces  the  trouble  from  dampness. 
Some  people  object  to  the  straw  as  being  dirty  and  a  harbouring  place  for 
vermin.  Such  trouble  seldom  becomes  serious,  but  in  order  to  meet  this  objection 
a  ceiling  of  cotton  has  been  tried  out  and  with  very  satisfactory  results.  The 
cotton  is  stretched  on  frames  covering  the  ceiling  and  while  the  first  cost  is 
slightly  higher  than  the  straw  loft,  the  cotton  ceiling  is  white  which  gives  a 
brighter,  more  pleasant  appearance  to  the  pen. 

The  roof  of  both  houses  is  of  the  gable  type.  This  allows  for  more  effective 
use  of  the  loft  idea,  which  provides  a  warmer  house  in  the  winter  and  a  cooler 
house  in  the  summer. 

The  capacity  of  the  pens  presented  is  important.  While  the  floor  space  of 
the  smaller  pen  is  over  one-third  that  of  the  larger,  the  housing  capacity  of  the 
smaller  pen  is  actually  one-quarter  of  the  larger.  The  smaller  pen  will  accommo- 
date twenty-five  birds  while  the  20  by  20  pen  will  readily  accommodate  one 
hundred. 

In  the  operation  of  these  houses,  as  is  the  case  in  any  house  fitted  with 
adjustable  curtains  or  screens,  in  order  to  work  satisfactorily  under  all  weather 
conditions,  it  requires  the  constant  attention  of  the  operator.  In  dull  heavy  humid 
weather,  the  adjustment  of  the  curtains  would  be  somewhat  different  from  what 
would  be  most  satisfactory  in  bright  clear  cold  weather,  or  rough  stormy  weather. 
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Fig.  35.     Showing  floor  plan  arrangement  for  pens  twenty  feet  square.     And  the  location 
of  partition  doors.     This  idea  may  be  adopted  either  in  Figures  34  or  36. 
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Fig.  36.  Plan  showing  framing  construction  for  a  house  twenty  feet  in  depth  and  twenty- 
toot  pen  using  the  same  type  of  construction  for  the  front  as  in  Fig.  34a.  House  is  built  with 
gable  roof  and  for  either  straw  or  cotton  loft. 


Open  Front  House. 

The  question  naturally  arises:  Can  a  house  be  constructed  which  is  nearly 
self-operating,  that  will  keep  the  birds  in  health,  and  at  the  same  time  ensure 
a  fair  egg  yield? 

Our  experience  has  been  that  the  fowls  thrive  best  in  low-down  houses, 
especially  during  the  winter.  We  have  two  houses  with  the  fronts  entirely 
removed  except  a  two-foot  wire  netting,  which  keeps  the  fowls  in,  and  the 
sparrows,  etc.,  out.     These  houses,  for  this  climate,  must  be  low  down,  especially 
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in  front,  to  keep  out  the  snow  and  the  wind.  It  is  the  writers'  opinion  that 
Fig.  37  will  meet  the  needs  of  the  average  farmer  where  he  wishes  to  keep  from 
seventy-five  to  one  hundred  hens.  The  house  looks  too  cold,  but  the  birds  do 
well.  They  possibly  could  be  made  to  lay  more  eggs  during  the  months  of 
January  and  February  with  cotton  screens  properly  adjusted  to  meet  the  weather 
conditions;  but  few  farmers  would  be  there  at  the  exact  time  to  do  the  adjusting, 
hence  we  use  it  entirely  open,  or  one  half  closed. 

The  large  window  in  the  west,  essential  for  light,  should  be  hinged  at  the 
top  so  that  it  may  be  opened  during  the  summer  months,  otherwise  the  house 
will  become  too  warm  in  summer. 

BILL  OF  MATERIAL  FOR  OPEN  FRONT  20'  x  20'  HOUSE 

Number 

of  Pieces  Size  Length 

Sill 4  4"x4"  20' 

Plates 2  4"x4"  20' 

Posts: 

Back 4  4"x4"  3' 10" 

Front 4  4"x  4"  2"  8" 

Cut  and  erect  the  above. 
Ends: 

Rafters 4  2"x  6"  12' 

Studs 2  2"x4"  16' 

Studs 2             .      2"x4"  12' 

Girts 2  2"x4"  12' 

Ridge  Board 1  2"x  6"  20' 

Cut  and  erect  the  above. 

Siding 400  board  feet  of  l"x  10"  S.  4  S 

Battens 250  lineal  feet  of  l"x    2"  S.  4  S- 

Put  on  siding  but  leave  battens  until  roofifig  is  on. 

Rafters 18  2"x  6"  12' 

Roof  Sheathing 560  board  feet  of  l"x  8"  S.  4  S. 

Or  better  625  board  feet  of  l"x  6"  Shiplay 

Roll  Roofing 5  rolls,  3-ply  best. 

Do  not  put  on  until  after  trim. 
Trim: 

Ends 4  l"x    6"  12' 

'  4  l"x  3}4"  12' 

4  l"x    2"  12' 

Front 1  l"xlO"  14' 

1  l"x  10'  8' 

1  l"x    6"  12' 

1  l"x    6"  8' 

2  l"x    6"  12' 
2                   l"x    6"  10' 

Back.: 1  l"x  6"  12' 

1  l"x  6"  8' 

2  l"x  6"  12' 
2  •  l"x  6"  10' 

Chicken  Netting ^"  mesh  for  front,  3'x  20'  piece. 

Door 25  board  feet  of  i}4"  Pine  V  Joint. 

It  will  be  noticed  that  no  dropping-boards  are  used  in  this  building.  During 
the  winter  the  droppings  freezes  almost  as  soon  as  it  is  made,  hence  no  odour  or 
bad  results,  and  if  cleaned,  say  every  two  months,  it  will  answer  very  well.  We 
would  rather  have  this  condition  than  dropping-boards  covered  one  foot  deep 
with  droppings,  as  we  frequently  see  them. 

A  number  of  houses  of  this  style  are  in  operation  in  various  parts  of  the 
province,  and  they  are  giving  fair  results.     In  some  of  the  colder  sections,  such 
as  in  the  district  north  of  Barrie,  the  house  appears  to  be  too  open  for  severe' 
winter  weather.     In  such  cases  we  would  suggest  using  movable  cotton  screens 
on  two  sections  of  the  front.     The  illustration  shows  three  sections,  one  of  which 
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should  always  be  open.  During  the  winter  months  the  centre  screen  may  be 
closed  nearly  all  the  time  and  the  end  screen  moved  to  either  side,  depending  on 
the  direction  from  which  the  wind  is  blowing.  We  have  seen  similar  houses, 
two-thirds  of  the  front  of  which  were  covered  with  a  cotton  frame,  which  could 
be  thrown  on  the  roof  during  bright,  warm  days  and  let  down  over  the  front 
during  the  cold  nights  and  stormy  days. 

In  a  few  cases,  open-front  houses  have  been  built  only  twelve  or  fifteen  feet 
deep  and  twenty  or  more  feet  across  the  front.  This  is  not  advisable,  owing  to 
the  fact  that  should  there  be  a  direct  wind  blowing  into  the  house  the  birds 
cannot  get  back  far  enough  to  be  out  of  the  draught.  This  is  built  to  accommo- 
date not  less  than  one  hundred  birds,  and  will  work  well  with  as  many  as  one 
hundred  and  twenty-five  during  the  winter  weather.  If  a  smaller  house  than 
the  twenty  by  twenty  is  desired  it  should  be  built,  say,  twenty  feet  deep  and  ten 
feet  wide  rather  than  ten  feet  deep  and  twenty  wide.  The  width  across  the 
front  should  never  exceed  the  depth. 


Fig.  37.     Open   front   poultry   house. 


Snow  will  occasionally  blow  into  the  house,  but  we  have  had  very  little 
trouble  in  this  respect.  Having  the  building  deep,  low  and  narrow  tends  to 
prevent  this.  A  rather  small  opening  in  front  will  not  allow  the  wind  and  snow 
to  blow  far  back  into  the  house,  and  the  depth  allows  the  birds  to  keep  out  of 
the  wind.  If  there  is  continuous  rainy  or  damp  weather  for  several  days  the 
litter  will  become  damp  and  must  be  removed  at  once.  Both  walls  and  floors 
must  be  kept  dry  or  the  birds  are  likely  to  suffer  from  disease  of  some  kind. 
There  should  be  no  opening  except  that  in  the  front,  or  there  is  likely  to  be  a 
draught  through  the  house,  and  this  should  be  avoided. 

The  following  is  the  egg  production  for  one  hundred  White  Leghorn  pullets 
and  one  hundred  Barred  Rock  pullets  from  November  1st,  1921  to  June  30th, 
1922.  These  pullets  were  in  two  flocks  housed  separately  in  two  open-front 
houses.     (See  Fig.  37.) 
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100  100 

White  Leghorn  Barred  Rock  . 

Pullets  Pullets 

November 715  1135 

December 590  1188 

January 541  1091 

February 1609  1335 

March 2030  1753 

April 2616  2339 

May 1954  ; 1632 

June 1811  1487 

While  it  would  appear  from  the  above  production  figures  for  Leghorns  as 
though  their  production  had  been  seriously  affected  by  the  weather  conditions 
in  December  and  January,  this  was  not  the  cause  of  the  drop  in  production. 
The  pullets  in  both  groups  were  hatched  in  February  and  began  laying  the  end 
of  July.  The  Leghorns  moulted  in  November  and  December,  and  did  not  get 
back  into  full  lay  until  February.  Their  production  for  October,  preceding  the 
period  given  above,  was  1,336  eggs.  The  winter  of  1921-22,  while  not  extreme, 
was  at  times  quite  cold  and  the  results  as  given  above  indicate  fair  production. 


General  Rules  for  Building. 

It  is  necessary  to  allow  from  four  to  six  square  feet  of  floor  space  per  bird; 
the  amount  actually  required  depending  upon  the  size  of  pen  and  the  type  of 
construction.  The  larger  and  more  open  the  pen,  the  less  floor  space  required 
per  bird.  Roosting  requirements  differ  with  the  different  breeds.  Brahmas, 
Cochins,  and  such  other  heavy  breeds,  require  ten  inches  of  perch  room  per  bird ; 
Plymouth  Rocks,  Wyandottes,  Rhode  Island  Reds,  etc.,  require  about  nine 
inches;  and  Leghorns,  etc.,  about  eight  inches.  All  perches  should  be  placed  on 
the  level,  as  in  Fig.  34.  Perches  where  built  ladder  style  will  cause  birds  to 
crowd  for  the  top  perch,  thereby  causing  trouble.  Roosts  should  be  made  low 
or  near  the  floor.  There  are  several  reasons  for  this.  Birds  of  the  heavy 
breeds  cannot  fly  high  up,  and  any  bird  is  liable  to  injure  the  soles  of  its  feet  in 
jumping  down  from  high  perches. 

When  dropping-boards  are  used  they  should  be  moderately  low  down  to 
admit  of  easy  cleaning.  Dropping-boards  should  be  made  of  matched  lumber 
and  should  be  twenty  inches  wide  for  one  roost  and  three  feet  wide  for  two,  the 
first  perch  being  placed  ten  inches  from  the  wall  and  the  others  at  fourteen 
inch  centres. 

Roosts  two  inches  by  two  inches  or  two  inches  by  three  inches  are  preferred, 
the  upper  edges  to  be  slightly  rounded. 

Cement  floors  are  most  sanitary,  and  are  easily  kept  clean.  The  fiYst  cost 
is  possibly  high,  but  their  durability  commends  them  to  general  use.  Earth 
floors  are  more  in  favour  than  wood  and  cost  less.  The  greatest  objection  to 
the  earth  floor  is  the  excessive  amount  of  dust  in  the  pen  therefrom. 

Cement  floors  for  best  results  should  be  raised  so  that  the  surface  of  the 
floor  is  at  least  eight  inches  above  the  level  of  the  ground.  The  intervening 
space  is  filled  with  cobble  stones  or  coal  cinders.  A  three-inch  cement  floor  will 
be  found  heavy  enough  for  the  hen  house;  two  and  one-quarter  inches  of  filling 
and  three-quarters  of  an  inch  of  finish. 

Nests.  These  should  be  provided  at  the  rate  of  one  nest  to  every  four  or 
five  hens  in  the  pen.  All  types  and  sizes  of  nests  are  used,  but  with  open  nests 
placed  on  the  floor  trouble  may  be  experienced  with  the  hens  eating  their  eggs. 
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This  is  overcome  by  providing  nests  which  are  partially  darkened,  as  in  the  case 
of  Fig.  39.  Raising  nests  off  the  floor  permits  the  use  of  the  entire  floor  space 
for  scratching  purposes.  All  nests  should  be  from  twelve  to  fourteen  inches 
square  and  not  over  six  inches  deep. 

Trap-nests.  This  is  a  necessary  evil  where  pedigree  breeding  is  to  be  con- 
ducted. Whether  it  would  be  advisable  for  a  man  to  trap-nest  his  stock  will 
depend  upon  his  object,  and  the  time  and  expense  he  is  willing  to  incur  in  attain- 
ing the  same.  The  price  of  trap-nests  varies  from  eighty  cents  to  one  dollar  and 
eighty  cents  each.  The  cost  of  operating  the  same  would  be  approximately 
one  dollar  per  bird  per  year,  which  would  not  include  all  record  keeping.  Where 
trap-nests  are  used  they  must  be  visited  at  one  and  one-half  to  two  hour  intervals 
during  the  day.  This  is  especially  important  during  the  hot  summer  weather,  as 
otherwise  birds  are  liable  to  die  on  nests  from  suffocation. 
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Fig.  39.     A  convenient  type  of  open  nest  which  may  be  supported  upon  brackets  upon  the 
wall  allowing  free  use  of  floor  space  by  the  hens. 


Trap-nests  are  for  the  most  part  patented.  The  nest  which  we  have  used 
for  a  number  of  years,  and  which  we  believe  is  as  efficient  as  any  on  the  market, 
is  the  one  shown  in  Fig.  40.  This  nest  represents  in  a  general  way  the  type  of 
most  trap-nests.  It  is  made  up  of  two  compartments,  with  a  trap  or  door  on 
the  front  end  which  closes  automatically  with  the  bird's  entrance  into  the  nest, 
keeping  the  bird  captive  until  released  by  the  attendant. 

The  nest  is  constructed  of  seven-sixteenth  inch  material,  twenty  inches 
long,  thirteen  inches  wide  and  thirteen  and  one-half  inches  high.  The  front  of 
the  nest  is  left  open  at  the  bottom  which  greatly  facilitates  the  removal  of  the 
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hen  after  laying.  A  three-inch  board  is  placed  across  the  bottom  of  the  nest, 
inside,  which  divides  the  bottom  of  the  nest  into  two  compartments.  The  trap 
has  a  straight  wire  front  and  is  so  adjusted  in  the  nest,  that  as  the  bird  steps 
over  the  three-inch  partition,  her  back  coming  in  contact  with  the  trap,  tips 
it  forward  closing  the  next. 

Drinking  utensils  of  some  form  or  other  are  necessary,  and  the  more  simple 
in  construction,  the  better.  The  writers  have  found  open  pans  as  efficient  as 
any,  the  size  depending  on  the  size  of  the  flock  to  be  accommodated.  They 
should  be  made  of  some  material  which  is  smooth  and  as  free  from  seams  as 
possible,  to  facilitate  cleaning,  as  frequent  cleaning  of  drinking  utensils  is 
necessary  to  prevent  them  from  becoming  slimy  and  unsanitary.  In  large  flocks 
we  have  used  steel  hog  troughs,  holding  from  twenty  to  thirty  quarts,  with  good 
results. 
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Fig.  40.  Plan  and  specifications  for  trap-nest  in  which  the  type  of  construction  of  trap  and 
its  adjustment  allows  for  the  entire  lower  section  of  the  front  to  be  open.  This  greatly  facilitates 
removing  the  hens  from  the  nest. 

In  our  experience  the  largest  ^g%  yields  are  obtained  from  flocks  containing 
twenty  to  thirty  birds.  Some  succeed  with  one  hundred  or  more  in  a  flock. 
Considering,  however,  the  cost  of  housing,  labour,  etc.,  the  most  economical  re- 
turns will  be  secured  from  flocks  of  about  one  hundred  birds. 


Colony  Houses. 

There  is  a  constant  demand  from  people  living  in  towns  and  cities  for  plans 
of  house  suitable  for  housing  six  to  twelve  hens.  In  some  instances  they  wish 
these  houses  so  constructed  that  they  can  be  moved  easily  from  place  to  place. 

The  man  who  is  using  artificial  means  of  brooding  and  raises  over  one  hun- 
dred chicks,  is  finding  the  portable  colony  house  a  valuable  adjunct  to  his 
equipment,  as  it  enables  him  to  place  his  young  chicks  on  fresh  ground  every  year. 

The  plans  herewith  submitted  are  adaptable  to  these  conditions,  and  have 
been  used  by  the  writers  for  the  purposes  mentioned  above.  The  house  is  of 
sufficient  size  to  accommodate  one  hundred  chicks  to  a  two-pound  weight,  or 
fifty  chickens  to  four  or  five  pounds;  but  for  winter  use  we  would  not  advise 
putting  in  more  than  a  dozen  laying  hens. 
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Bill  of  Material  for  6  ft.  by  8  ft.  Colony  House 

2  pieces  4  in.  x  4  in.  x  10  ft.,  runners. 

3  pieces  2  in.  x  4  in.  x  7  ft.  10  in.,  plates  and  centre  runner. 
2  pieces  2  in.  x  4  in.  x  5  ft.  10  in.,  end  sills. 

2  pieces  2  in.  x  2  in.  x  5  ft.  10  in.,  end  sills. 
50  ft.  1  inch  matched  flooring. 
50  ft.  1  inch  roof  boards. 
100  ft.  run,  3^  in.  x  2  in.,  battens  for  ends  and  sides. 
140  ft.  1  in.  X  10  in.,  outside  boarding;  door,  etc. 
^  square  shingles. 

1  sash  6  X  10  X  12  glass. 

1  cotton  screen,  fits  on  door. 

1  door,  2  ft.  6  in.  X  5  ft.  6  in. 

1  cotton  screen,  fits  on  window. 


Fig.  41.     Colony  house  6'  x  8' 


In  Fig.  43  is  shown  a  medium-sized  portable  colony  house  which  is  well 
adapted  to  the  use  of  the  large-sized  colony  brooder  stove.  It  is  built  eight  by 
twelve  feet  and  while  somewhat  more  difficult  to  move  than  the  six  by  eight-foot 
pen,  is  more  satisfactory  and  more  convenient  than  the  large  house.  It  will 
accommodate  250  chicks  until  ten  weeks  of  age  and  even  older  where  they  have 
an  outside  range. 


BILL  OF  MATERIAL  FOR  8'x  12'  COLONY  HOUSE 

3  pieces  4"x  4"x  14' — ^Hemlock,  cedar  or  pine Runners. 

2       "       2"x  4"x  12' — Hemlock  or  spruce Runners. 

2  "       2"x  4"x  14'— Hemlock  or  spruce End  sills— Girts. 

7       "       2"x  4"x  16'— Hemlock  or  spruce Rafters. 

3  "       2"x  4"x  12'— Hemlock  or  spruce Plates,  back  giit. 

6      "       2"x  3"x  14' — Hemlock  or  spruce Corners,  door  and  window  sides 

3      "       2"x  3"x  12'— Spruce Roosts. 

100  board  feet,  face  7/8" — Spruce  flooring  (16'  long; Floor. 

210  board  feet,  l"x  10" — Outside  sheeting. 

250  lineal  feet,  3^'x  2"— Battons. 

110  board  feet,  roof  boards — Hemlock. 

1  square  shingles. 

3  pieces  l"x4"x  14' — Door  and  cornice. 

2  "       l"x3"x  10'— For  cornice  ends. 

1  sash,  1  31?^"  thick,  6  lights,  10"x  14"  glass. 
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Fig.  43.     Elevation  and  cross  section  of  a  colony  house  8'x  12'  suitable  for  coal  burning 
brooder  stove. 
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Fig.  44.     Plans  showing  front,  end  and  rear  wall  construction  of  8'x  12'  colony  house, 
showing  plan  of  construction  where  desired  to  have  the  house  of  the  take  down  type 
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In  Figs.  45  and  46  is  shown  a  large  type  of  colony  house  which  is  suitable 
for  operating  a  colony  coal-burning  brooder  stove,  rearing  chickens  on  range,  or 
for  a  small  breeding  pen.  The  house  is  twelve  feet  by  twelve  feet,  built  on 
runners,  and  while  portable  cannot  be  moved  as  easily  or  satisfactorily  as  the 
smaller  house.  This  house  has  been  tested  out  by  the  writers  both  for  brooding 
and  for  wintering  laying  hens  and  has  proven  quite  satisfactory. 

Bill  of  Material. 

3  pieces,  4  in.  x  4  in.  x  14  ft.,  runners. 
11  pieces,  2  in.  x  4  in.  x  12  ft.,  hemlock  joist  plates. 
16  pieces,  2  in.  x  4  in.  x  14  ft.,  hemlock  rafters,  studs,  etc. 

3  pieces,  2  in.  x  2  in.  x  12  ft.,  roosts. 
220  ft.  matched  hemlock,  roof  boards. 

230  ft.  1  in.  spruce  flooring  12  ft.  long,  floor  and  drop  board. 
300  ft.  1  in.  novelty  siding  12  ft.  long,  outside  walls. 

8  pieces,  1  in.  x  3  in.  x  14  ft.  for  window  casings  and  cornice. 
10  pieces,  1  in.  x  2  in.  x  14  ft.  for  screens  (cotton  for  winter). 
3  yds.  30  in.  wire  for  screens  (wire  for  summer). 

4  yds.  36  in.  wire  for  windows. 

100  ft.  y^  in.  matched  spruce  sheeting  inside,  above  drop  board. 
L  2  sash,  12  Its.  10  in.  x  14  in.,  1  ZlZ  thick. 

2  square  paroid  roofing. 

1  door,  2  ft.  7  in.  X  5  ft.  11  in.  and  join. 
Dropping  board  is  3  ft.  8  in.  wide  x  12  ft.  long. 

3  roosts  10  in.  above  drop  board,  8  ft.  long;  about  12  in.  apart. 


Fig.  45.     12  ft.  X  12  ft.  Colony  house. 
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FEEDS  AND  FEEDING 

Fowl  require  a  variety  of  feeds.  While  it  is  true  that  the  whole  grains  and 
the  milling  by-products  from  the  same  form  the  major  portion  of  the  ration,  it 
is  absolutely  essential  that  they  receive  also  green  feed,  animal  feed,  drink, 
grit,  and  shell-forming  material.  All  these  feeds  must  be  clean  and  wholesome, 
and  furthermore,  a  portion  of  them  should  be  given  in  some  form  so  as  to  induce 
the  birds  to  take  healthful  exercise.  The  drinking  material  should  be  given  at 
regular  and  frequent  intervals,  and  may  consist  of  water  or  milk.  The  supply 
must  be  clean,  as  dirty  water,  dirty  or  slimy  drinking  dishes,  etc.,  will  do  more 
towards  making  a  flock  unhealthy  and  diseased  than  possibly  anything  else. 
Most  attendants  are  inclined  to  forget  the  drinking  vessels  and  to  keep  them 
well  filled  at  all  times. 

Recent  investigations  in  regard  to  nutrition  has  helped  to  clear  up  some 
points  on  feeds  and  feeding. 

In  a  ration  it  is  well  to  bear  in  mind  what  feeds  are  required  to  maintain 
the  body,  to  promote  growth,  to  fatten  the  bird,  or  permit  egg  production. 

It  is  essential  that  the  health  of  the  bird  be  maintained  and  that  there  be  a 
surplus  of  digested  feed  over  that  needed  for  body  maintenance,  for  the  produc- 
tion of  eggs,  or  growth,  etc. 

In  general,  it  will  be  safe  to  state  that  grains,  such  as  wheat,  oats,  barley 
and  corn,  together  with  their  mill  by-products,  maintain  the  body  temperature, 
produce  fat  and  egg  yolks. 

Such  feeds  as  skim-milk,  dried  milk  or  any  of  the  many  forms  of  milk, 
together  with  animal  by-products,  such  as  meat  meal,  beef  scrap,  raw  liver,  etc., 
go  to  the  production  of  the  muscle  of  the  bird,  and  to  the  making  of  the  white 
of  the  egg. 

Feeds  such  as  bone  meal,  oyster  shell,  lime  stone  gravel,  etc.,  are  used  to 
produce  the  bones  of  the  body  and  the  shell  of  the  eggs. 

The  whole  series  is  required  to  make  eggs.  Many  of  the  materials  are  found 
in  small  amounts  other  than  those  cited  above.  As  an  example,  there  is  con- 
siderable lime  in  milk  and  in  clover  leaves,  and  wheat  bran  also  contains  some 
bone-forming  material. 

An  understanding  of  feeding  of  poultry  is  helped  materially  by  remembering 
that  the  bird  can  re-combine  many  things,  but  can  manufacture  but  very  little, 
if  anything,  not  in  the  ration. 

Grains 

The  average  high  production  hen  eats  about  ninety  pounds  of  grain  each 
year;  or  say  a  bushel  and  one-half  of  wheat. 

The  grains  are  used  for  the  most  part  in  maintaining  the  body  heat,  the 
production  of  fat  and  the  building  of  yolks. 

They  all  contain  some  proteins,  the  availability  of  which  is  in  doubt;  but 
a  portion  of  these  proteins  is  used. 

One  may  look  forward  toward  additional  information  in  the  future  as  to 
the  best  method  of  using  these  proteins. 

Grains  are  fed  both  whole  and  ground ;  also  the  many  by-products,  such  as 
bran,  shorts,  oat  flour,  etc. 

Some  are  now  advocating  feeding  only  ground  grains.  Our  limited  experience 
with  ground  grains  only  for  laying  hens,  would  not  warrant  complete  endorsation 
of  this  method  of  feeding. 
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Most  poultrymen  feed,  during  the  fall  and  winter,  roughly,  six  pounds  of 
whole  grain  to  four  pounds  of  mash,  and  during  the  summer  nearly  the  same 
amounts  of  each. 

The  value  of  the  different  grains  for  feeding  poultry  varies  both  with  the 
chemical  composition  and  the  physical  properties  of  the  same.  For  instance, 
we  find  some  grains  which,  considered  from  their  chemical  composition,  are 
excellent  feeds,  but  due  to  the  high  percentage  of  fibres,  etc.,  are  not  satisfactory 
for  feeding  in  the  whole  state.  Fibrous  material  is  only  very  slightly  digestible 
by  fowl,  owing  to  the  structure  and  actions  of  the  organs  of  digestion,  hence  their 
low  feeding  value. 

Wheat  is,  without  doubt,  the  most  popular  whole  grain  in  use  by  poultry 
people  of  Ontario,  and  is  one  of  the  best.  It  is  relished  by  all  classes  of  poultry. 
The  price  of  wheat  as  compared  with  that  of  other  grains  during  the  past  few 
years,  makes  it  necessary  to  mix  other  grains  with  it.  It  is  very  doubtful  whether 
it  is  advisable  at  any  time  to  feed  only  one  kind  of  grain  constantly,  and  a  variety 
is  better;  some  birds  like  one  grain  while  others  relish  another.  Plump,  soft 
wheat  is  usually  more  palatable  for  the  birds  than  hard  wheats,  but  the  latter 
may  have  slightly  higher  feeding  value. 

Wheat  bran  is  used  largely  as  an  ingredient  of  a  mash.  It  is  not  credited 
at  present  with  having  as  high  feeding  value  as  it  was  once  generally  thought 
to  have.  Its  greatest  value  is  in  giving  bulk  to  the  ration,  preventing  impaction 
of  crop  and  stomach,  and  aiding  the  digestive  juices  in  their  action  on  the  feed. 
Wheat  bran  is  also  more  or  less  laxative. 

Wheat  middlings  is  used  extensively  in  poultry  rations,  particularly  in 
baby  chick  rations. 

Wheat  shorts,  in  most  instances,  is  not  as  free  from  ground  weed  seeds, 
etc.,  as  is  wheat  middlings.  Shorts  is  used  more  in  rations  for  laying  hens  than 
in  chick  rations. 

Both  of  these  feeds  are  useful  in  checking  looseness  of  the  bowels  where  an 
excess  of  vegetables  has  been  given. 

Low-grade  flour  is  often  a  cheap  and  economical  feed  to  use  in  mashes  for 
stock  birds  or  for  fattening  chickens.  It  is  more  or  less  constipating,  resembling 
middlings  and  shorts  in  its  action. 

Corn  is  not  used  as  extensively  in  Ontario  as  it  is  in  the  Central  and  Eastern 
States.  In  those  parts  it  forms  the  major  portion  of  the  whole  grain  ration. 
Corn  is  more  of  a  heating  feed,  and  while  very  satisfactory  for  feeding  even  in 
large  quantities  during  cold  weather,  is  likely  to  cause  excessive  broodiness, 
especially  in  the  heavy  breeds,  if  fed  heavily  during  the  warm  weather.  It  is 
used  whole,  ground,  or  cracked,  the  meal  being  used  principally  in  mash  feeds. 
Whole  corn  is  too  large  and  conspicuous,  and  when  scattered  in  the  litter  does 
not  usually  give  sufficient  exercise.  In  the  opinion  of  the  writers,  corn  can  be 
used  in  those  section  of  Ontario  where  it  is  grown  extensively,  much  more  freely 
than  it  has  been  in  the  past. 

Oats  would  be  much  more  valuable  for  poultry  feeding,  if  there  was  not 
such  a  large  percentage  of  the  grain  hull  or  fibre.  Fibrous  material,  such  as 
oat  hulls,  is  practically  indigestible  by  poultry,  and  besides,  in  some  birds,  has  a 
tendency  to  clog  the  digestive  tract.  When  rolled,  with  hull  on,  they  make  a 
very  satisfactory  form  of  dry  mash  and  in  this  condition  are  greatly  relished 
by  the  birds.  Oats  are,  without  doubt,  the  best  grain  to  use  for  sprouting  for 
green  feed  supply. 
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Oat  flour  and  oat  middlings  are  by-products  from  the  oatmeal  mills.  They 
-contain  a  very  small  percentage  of  fibre  and  are  used  extensively  for  fattening 
purposes. 

Barley  is  most  valuable  for  feeding,  when  finely  ground  or  rolled  and  used 
as  an  ingredient  in  a  fattening  ration.  It  contains  rather  too  much  hull  for 
feeding  in  the  whole  state,  and  unless  very  well  threshed,  so  as  to  remove  entire 
beard,  it  is  not  advisable  to  use  without  grinding. 

Buckwheat  is  very  popular  as  a  whole  grain  in  sections  where  it  is  exten- 
sively grown.  It  is  sometimes  difficult  to  get  fowls  to  eat  it  at  the  first  feeding. 
This  is  easily  overcome  in  a  few  days  if  its  feeding  is  continued  and  other  feeds 
withheld.  After  they  once  become  accustomed  to  its  appearance  it  is  much 
relished  by  them.  It  somewhat  resembles  corn  in  its  fattening  properties  and, 
therefore,  it  is  better  for  winter  than  summer  use. 

Ground  buckwheat,  ground  hull  and  all,  is  an  excellent  feed  to  use  in  a 
fattening  ration. 

Rye  and  peas  are  not  suitable  for  feeding  extensively  as  whole  grains,  but 
may  often  be  used  economically  if  ground  and  used  as  ingredients  in  a  mash 
for  fattening  purposes.  Large  quantities  should  not  be  used  of  either  as  they  are 
each  strongly  stimulating. 

Animal  Feeds  or  Protein 

These  feeds  supply  the  white  of  eggs  in  particular,  as  well  as  a  large  part 
of  the  lean  meat,  or  muscle  of  the  body. 

Protein  from  an  animal  source  appears  to  be  much  more  available  to 
poultry  than  protein  of  a  vegetable  source;  or,  it  might  be  stated,  as  yet  the 
proper  combination  that  will  render  the  vegetable  proteins  more  available  is 
not  known. 

Animal  feeds  are  the  most  expensive  feeds  given  to  fowls.  These  are  used 
as  a  substitute  for  the  worms  and  insects  that  form  a  portion  of  the  natural 
summer  feed  of  fowls  upon  free  range.  Flocks  confined  to  small  runs  require 
to  be  fed  more  or  less  animal  feeds  during  the  summer;  and  during  very  long  dry 
spells  in  the  summer,  even  where  the  range  is  unlimited,  it  frequently  pays  to 
feed  a  little  animal  feed. 

Animal  feeds  usually  assist  very  materially  in  the  production  of  eggs  in 
winter.  By  some  people  these  feeds  are  considered  as  a  forcing  feed;  that  is  to 
say,  they  will  induce  heavy  laying,  which  in  some  instances  may  be  followed  by 
serious  sickness,  or  possibly  the  injury  may  be  only  very  slight,  in  fact,  unnotice- 
able,  except  that  the  eggs  from  birds  so  fed  may  be  of  very  low  hatching  power. 

It  is  generally  believed,  and  we  think  rightly  so,  that  good  egg  yields  cannot 
annually  be  secured  without  the  use  of  such  feeds  as  green  cut  bone,  beef  scrap 
or  cooked  refuse  meat,  etc.  Many  believe  that  the  larger  the  amount  of  these 
feeds  fed  the  greater  will  be  the  egg  production.  There  is  good  ground  for 
doubting  this  statement,  in  that  these  feeds  are  expensive  and  the  extra  eggs 
may  cost  more  than  they  are  worth.  Moreover,  here  is  where  serious  injury 
may  be  done  to  the  hen's  digestive  and  reproductive  organs. 

The  proteins  of  milk  appear  to  be  exceptionally  well  adapted  to  poultry, 
both  for  growing  chicks  and  for  the  production  of  eggs  for  hatching. 

Milk  is  now  available  for  poultry  use,  not  only  as  skim  milk  or  buttermilk, 
but  in  the  powder  form,  as  well  as  semi-solid  buttermilk. 

One  hundred  hens  require  about  twenty  pounds  of  skim  milk  daily;  or, 
where  semi-solid  buttermilk  is  used,  from  four  to  five  pounds  daily;  and  where 
the  powder  form  is  used  about  one  and  one-half  pounds  daily. 
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Many  find  it  profitable  and  convenient  to  use  one  of  the  prepared  meat 
feeds,  such  as  beef  scrap,  meat  meal  and  meat  and  bone  meal.  There  is  no 
question  but  what  these  feeds  materially  help  egg  production. 

The  amounts  given  vary  somewhat.  In  the  opinion  of  the  writers,  not 
more  than  20  per  cent,  should  be  used  in  a  laying  mash,  and  in  most  cases  5  per 
cent,  in  growing  rations. 

It  is  not  a  bad  practice  to  use,  say,  5  to  7  per  cent,  of  beef  scrap  in  a  laying 
mash  and  supplement  this  with  one  half  the  milk  ordinarily  given. 

Water 

An  egg  is  about  66  per  cent,  water  and  the  body  of  a  fowl  is  about  55  per 
cent,  water.  Water  is  used  constantly  in  the  digestion  of  feeds  and  in  cleaning 
the  system.  Water  is  important.  If  it  was  not  so  easy  to  procure,  perhaps  it 
would  be  given  more  attention.  Water  may  be  a  carrier  of  certain  diseases.  A 
bird  needs  a  constant  supply  of  good  pure  water.  If  the  water  is  too  cold,  the 
bird  may  not  drink  enough,  and  if  the  water  is  from  a  barnyar^d,  or  a  dirty 
drinking  vessel,  it  may  carry  disease. 

Clean  water,  and  plenty  of  it,  is  an  essential. 

Green  Feeds 

Green  feeds  supply  certain  vitamins,  some  essential  minerals,  and  aid 
digestion. 

The  birds  enjoy  tender  green  feed.  It  is  easy  to  get  in  the  spring  and  early 
summer,  but  generally  in  the  dry,  hot  months  of  July  and  August,  as  well  as 
when  the  ground  is  frozen,  it  is  often  neglected. 

Good  tender  grass  is  perhaps  the  best  available.  For  July,  August  and  the 
fall  months,  any  kind  of  tender  green  leaves  will  do;  such  as,  rape,  spinach,  beet 
leaves,  green  cut  alfalfa,  etc. 

During  the  winter  months,  the  problem  is  more  serious.  Most  poultrymen 
are  using  high  quality  clover  leaves  or  alfalfa  meal.  These  are  very  good  substi- 
tutes, except  in  succulence.  Some  are  supplementing  these  feeds  with  a  few 
roots,  just  enough  to  keep  the  bowels  normal.  Cabbage  makes  a  good  all-round 
green  feed  for  fall  and  winter. 

Germinated  or  sprouted  grain,  such  as  oats,  is  very  good,  and  where  one 
has  the  facilities  for  germinating  oats,  they  give  good  results,  especially  where 
clover  leaves  or  meal  is  fed  in  addition. 

Minerals 

The  question  of  minerals  in  a  ration  is  daily  being  more  closely  studied. 

Direct  sunlight,  not  sunlight  through  glass,  appears  to  have  a  very  consider- 
able influence  on  the  birds'  ability  to  use  the  mineral  feeds.  The  writers  feel 
justified  in  placing  direct  sunlight  as  the  first  essential  to  the  feeding  of  minerals. 

Cod  liver  oil  in  doses  of  about  2  per  cent,  of  the  mash  feed,  has  given  very 
good  results  as  a  partial  substitute  for  direct  sunlight. 

Oyster  shell  is  the  common  source  of  lime  for  the  egg  shell.  On  the  ordinary 
farm,  the  shell  material  comes  from  limestone  grit,  of  which  there  is  considerable 
in  the  common  gravel. 

Bone  meal  supplies  the  phosphate  and  lime  for  the  growing  chick  and  the 
old  bird. 

Considerable  mineral  comes  from  alfalfa  or  clover  leaves,  green  leaves  in 
general  and  from  milk. 
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Hens  that  lay  thin-shelled  eggs  and  lose  the  use  of  their  legs,  where  there 
is  an  abundance  of  osyter  shell,  etc.,  will  usually  make  a  quick  recovery  by 
feeding  2  per  cent,  of  cod  liver  oil  added  to  the  mash  and  permitting  the  birds 
to  get  in  the  direct  sunlight,  when  the  sun  shines. 

These  mineral  feeds,  together  with  the  sunlight,  appear  to  have  much  to 
do  with  the  production  of  good  hatching  eggs. 

Rations  for  Laying  Hens 

There  are  many  combinations  of  grains  that  make  very  good  rations.  The 
price  of  feeds,  the  quality  of  the  grain,  and  the  ration  that  the  birds  have  been 
accustomed  to  getting,  are  all  considerations. 

It  is  not  a  good  plan  to  change  quickly  from  one  ration  to  another,  but  to 
change  gradually  over  by  mixing  some  of  the  new  ration  with  some  of  the  old, 
and  increasing  the  amount  of  the  new  every  day  or  so.  As  far  as  possible  do  not 
change  the  ration,  if  the  one  you  are  using  is  giving  fair  results.  A  sudden  change 
in  a  ration  during  the  winter  months  may  produce  a  moult,  or  the  flock  may  go 
down  in  egg  production. 

The  ration  used  at  the  present  time  consists  of  a  scratch  grain  made  of  50 
per  cent,  whole  wheat  and  50  per  cent,  cracked  yellow  corn.  A  little  of  this  is 
fed  in  deep  litter  in  the  morning,  and  a  full  feed  is  given  at  night. 

A  dry  mash  is  kept  before  the  birds  continually,  which  at  present  consists 
of  the  following: 

700  pounds  of  yellow  corn  chop. 
500  pounds  of  shorts. 
300  pounds  of  ground  oats. 
150  pounds  of  alfalfa  meal. 
7  pounds  of  fine  table  salt. 
50  pounds  of  bone  meal. 

3  gallons  of  cod  liver  oil. 
25  pounds  of  milk  to  100  hens  daily. 

Where  one  has  plenty  of  clover  leaves  the  alfalfa  meal  may  be  omitted,  and 
a  bushel  of  clover  leaves  fed  daily  to  one  hundred  hens.  During  the  seasons 
of  the  year  when  there  is  plenty  of  sunshine  and  green  feed,  the  cod  liver  oil 
is  not  required. 

Oyster  shell  and  grit  are  available  at  all  times.  These  are  fed  in  boxes  or 
hoppers. 

The  above  ration  is  high  in  corn.  When  the  flock  is  laying  50  percent,  or 
better,  the  birds  are  inclined  to  lose  weight.  Corn  is  very  palatable,  and  one  of 
the  best  grains  to  maintain  body  weight. 

Many  other  rations  have  given  good  results.  Rolled  or  crushed  oats  have 
been  used  as  the  mash  and  wheat  as  the  only  grain.  Where  the  birds  have  plenty 
of  milk  and  clover  leaves  this  ration  has  given  good  results  in  egg  production. 
Rolled  or  crushed  barley  has  been  used  in  the  place  of  the  oats  with  good  results. 

The  above  are  cited  to  show  that  what  grains  you  grow  may  be  used. 

Where  milk  is  not  available  it  is  necessary  to  feed  some  animal  feed,  such 
as  meat  meal  or  meat  scrap.  The  amount  of  this  material  to  put  in  a  laying 
mash  is  from  15  to  20  per  cent.  Meat  scraps  should  be  thoroughly  mixed  in 
the  mashes.  They  do  not  mix  well  with  rolled  oats  or  barley  alone,  but  do  mix 
well  with  finely  ground  grains. 

It  is  necessary  to  have  plenty  of  good  clean  water  or  milk  to  drink. 

During  cold  weather  the  drink  should  be  warm,  as  the  birds  will  not  take 
enough  ice  cold  drink.     If  the  birds  want  to  eat  some  snow  it  will  not  hurt  them. 
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Feeding  A  Moist  Mash 


Many  have  good  reasons  for  feeding  a  moist  mash  once  a  day,  just  what 
the  birds  will  clean  up  in  fifteen  to  twenty  minutes.  One  may  desire  in  cold 
weather  to  give  at  least  one  feed  that  is  not  freezing  cold ;  or  there  may  be  cooked 
vegetables  or  even  some  cooked  meat  to  be  given.  Others  prefer  to  feed  the 
cod  liver  oil  and  the  semi-solid  buttermilk  in  a  moist  mash. 

Moist  mashes  take  more  labour,  but  many  poultrymen  believe  they  can 
get  a  better  egg  yield,  especially  during  the  winter,  if  a  moist  mash  is  given. 

The  Art  of  Feeding 

There  is  something  in  the  art  of  feeding.  A  good  feeder  watches  the  condi- 
tion of  the  manure  as  seen  on  the  dropping  boards  and  also  sees  to  it  that  the 
hens  have  plenty  to  eat  but  have  no  feed  lying  around  in  the  litter  on  the  floor. 
The  appetites  of  the  birds  are  keen,  and  moreover  the  birds  like  the  attendant. 
There  is  a  friendly  feeling  between  the  attendant  and  the  birds.  Know  your 
birds  and  have  them  know  you.     Be  on  friendly  terms  with  one  another. 

The  Use  of  Lights  for  Increasing  Winter  Egg  Production 

A  number  of  trials  have  been  made  with  electric  lights  and  gasoline  lanterns 
towards  increasing  the  egg  yield  during  the  short  days  of  winter. 

The  results  indicate  that  the  maximum  amount  of  light  to  be  used,  including 
the  daylight,  is  thirteen  hours;  and  in  most  instances  twelve  hours  will  give  just 
as  good  results.  .    . 

Extra  hours  of  light  will  increase  egg  production  temporarily,  but  this  is 
generally  followed  by  a  low  egg  production  and  a  moult. 

The  practice  of  turning  on  lights  at  six  o'clock  in  the  morning  and  turning 
off  at  the  same  hour  at  night,  all  things  considered,  is  convenient  and  will  give 
good  results.    This  plan  admits  of  making  no  change  as  the  days  lengthen. 

Sudden  changes  of  time,  etc.,  are  almost  sure  to  result  in  low  egg  production. 

Lighting  must  be  regular  to  be  of  any  benefit.  Lights  usually  increase  the 
winter  egg  production  about  20  per  cent,  and  the  total  yearly  production  but 
very  little. 


A  METHOD  OF  FEEDING  AND  MANAGEMENT  FOR  PRODUCING 

GOOD   HATCHING  EGGS  FROM   HIGH   EGG 

PRODUCING  HENS 

There  has  been  a  problem  of  getting  a  reasonable  hatch  from  eggs  laid  by 
hens  that,  in  their  pullet  year,  produce  200  to  300  eggs.  A  number  of  trials 
in  regard  to  feeding  and  management  have  been  made  with  some  success. 

The  plan  as  now  practised  is.  as  follows: 

Most  pullets  complete  their  first  year's  production  about  November  1. 
The  selection  of  suitable  birds  for  the  next  season's  breeding  is  fairly  complete 
sometime  in  October,  and  the  birds  that  have  been  in  laying  competitions  will 
be  back  to  the  plant  the  first  week  in  November.  ^ 

Birds  to  be  considered  as  next  season's  breeders  are  put  out  on  a  good  grass 
range,  and  where  there  is  also  a  patch  of  rape.  The  colony  houses  that  were 
used  for  raising  chickens  are  moved  to  this  range.  The  hens  are  transferred  to 
the  colony  houses,  about  fifty  hens  to  a  house  eight  by  twelve  feet  floor  space. 
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This  house  simply  gives  them  roosting  space.  All  mash  feed  is  removed;  also 
ill  milk  or  animal  protein.  The  birds  are  given  a  ration  of  whole  grain,  water 
md  green  feed,  and  allowed  to  range  as  they  please.  A  few  days  will  completely 
stop  egg  production.  The  birds  moult;  the  yellow  returns  to  their  legs  and  beaks, 
ind  they  have  a  real  holiday.  There  are  enough  birds  in  a  house  to  keep  it 
moderately  comfortable  on  rainy  and  cold  days;  a  few  hens  will  possibly  be  lost 
Dwing  to  lack  of  physical  fitness. 

Our  method  is  to  allow  these  hens  to  remain  on  range  at  least  two  months, 
ifter  which  they  are  placed  in  breeding  pens. 

One  usually  has  some  very  old,  high-class  breeding  hens  that  have  demon- 
strated their  worth  as  breeders.  Usually  the  old  hens  are  late  to  start  laying, 
md  moreover  the  first  three  or  four  eggs  laid  by  a  hen  after  a  period  of  rest  are 
seldom  fertile.  The  selected  old  hens  are  kept  because  one  wants  chicks  in 
lumbers  from  them,  particularly  in  March  and  April.  It  is  our  practice  to 
ise  a  little  artificial  light  on  these  hens  so  that  they  may  be  laying  a  high  per- 
:entage  in  February.  They  are  fed  a  ration  the  same  as  the  pullets,  using  milk 
IS  a  protein  source,  and  care  is  taken  that  they  have  plenty  of  clover  and  bone 
Tieal.  i\s  far  as  possible  these  birds  get  what  direct  sunshine  there  is,  and  get 
)ut  of  doors  if  the  weather  permits.  They  have  two  per  cent,  of  cod  liver  oil, 
Dr  cod  liver  meal,  in  their  mash  mixture. 

The  Department  has  used  the  above  plan  on  upwards  of  a  thousand  breeders 
or  the  past  four  years,  with  satisfactory  results. 

Hatching  power  of  eggs  is  an  inherited  factor  that  is  influenced  by  environ- 
ment. Some  hens'  eggs  are  low  in  hatching  pfower;  others  are  high  in  hatching 
30wer.  The  above  methods  of  feeding  and  management  has  given  good  results, 
10  matter  how  many  eggs  the  hen  may  have  laid  in  her  pullet  year  (when  her 
oreeding  is  considered). 


INCUBATION. 


The  renewal  of  the  flock  is  one  of  the  most  uncertain  problems  with  which 
he  poultry  keeper  has  to  deal. 

The  number  of  eggs  taken  to  produce  a  chick  influences  the  cost  materially, 
rhe  factors  that  may  influence  the  hatch  are  many,  including  the  maturity,  age, 
md  breeding  of  the  parent  stock;  the  kinds  of  feed  and  the  method  of  feeding; 
;he  method  of  incubation  and  the  type  of  incubator,  including  the  room  used  for 
ncubation ;  and  the  operator  is  as  important  as  any  factor. 

With  many  factors  influencing  the  result,  the  cause  or  causes  of  failure  are 
iifficult  to  locate  and,  further,  many  of  these  problems  are  not  easy  to  investigate. 

The  operator  must  be  painstaking,  accurate  and  methodical  in  his  habits. 
The  management  of  a  large  number  of  sitting  hens,  or  the  operation  of  incuba- 
;ors,  requires  careful  attention  at  regular  intervals.  Because  an  incubator  is 
jquipped  with  a  regulator  does  not  mean  that  the  incubator  will  take  care  of  all 
possible  variations  in  temperature,  nor  will  a  heater  produce  the  required  units 
)f  heat  without  fuel.  The  operator  must  realize  that  he  must  do  his  part. 
!  The  room  in  which  incubators  are  operated  must  be  well  ventilated  without 
)roducing  direct  drafts  over  the  machine.  The  air  of  the  incubator  room  should 
)e  as  pure  as  that  in  a  living-room.  The  less  variation  in  temperature  within  the 
ooms  the  easier  the  machine  will  operate.  Any  well  ventilated,  clean  cellar  or 
iving-room  will  answer. 
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Machines  as  a  rule  run  better  when  set  along  a  wall  or  corner  of  the  room, 
They  should  not  be  set  in  direct  line  between  an  open  door  and  a  window.  If  so 
placed,  unless  screened,  the  lamp  may  go  out  and  the  machine  heat  unevenly. 

Machines  for  hatching  eggs  are  now  sold  varying  in  capacity  from  fifty  eggs 
to  forty  thousand  eggs.  The  large  machines  are  gradually  replacing  the  smaller 
machines.  The  reasons  are  clear,  in  that  the  larger  machines  are  more  econo- 
mical with  labour  and  fuel.  The  general  tendency  is  towards  central  hatching 
stations  where  one  may  have  eggs  hatched  at  a  given  price  per  egg  or  where  one 
may  buy  day  old  chicks.  Many  find  incubating  a  good  business  and  others 
prefer  to  go  to  a  hatchery  and  get  their  year's  supply  of  chicks  and  not  worry 
over  sitting  hens  or  small  lamp  incubators. 

Many  makes  of  incubators  have  been  used  at  this  Department,  and  most  of 
them  will  give  very  good  results  if  carefully  managed.  We  have  seen  no  one 
incubator  that  excelled  all  others. 

Operating  an  Incubator. 

Given  a  suitable  room,  the  first  thing  is  to  clean  the  machine  before  and 
after  every  hatch.  Brush  the  machine  clean,  wash  it  out  with  hot  water,  then 
spray  or  wash  it  with  a  disinfectant.  The  next  operation  is  to  set  the  machine 
level.  The  thermometer  must  be  accurate,  and  to  assure  accuracy  it  should  be 
tested  at  least  once,  or  better,  twice  during  the  year.  The  temperature  given  | 
is  usually  one  hundred  and  three  degrees  Fahrenheit  throughout  the  hatch. 
■Our  experience  has  been  that  it  is  better  to  take  an  objective  of  one  hundred  and 
one  or  one  hundred  and  two  degrees,  and  if  the  machine  creeps  up  to  one  hundred 
and  three  degrees  we  have  no  cause  for  worry;  but  given  a  temperature  of  one 
hundred  and  three  degrees,  when  the  machine  goes  up  to  one  hundred  and  four 
or  above,  usually  either  the  hatch  is  small  or  the  chicks  hatched  are  hard  to  rear. 
Low  temperatures  are  not  so  fatal  as  are  high  temperatures. 

The  amount  of  moisture  required  in  an  incubator  depends  upon  the  make 
and  the  room.     Generally  it  is  best  to  follow  the  manufacturer's  directions. 

Hatching  by  the  Natural  Method. 

Setting  the  Hen.  It  is  generally  agreed  that,  in  order  to  secure  a  good 
hatch,  the  hen  must  be  placed  where  other  hens  are  not  likely  to  disturb  her;  for 
as  a  rule,  we  seldom  get  good  hatches  when  other  hens  lay  in  the  nest  with  th( 
sitter.  Some  farmers  do  not  set  a  hen  until  one  becomes  broody  on  a  nes 
where  no  others  lay,  which  often  necessitates  late  chicks.  The  difificulty  can  b 
overcome  by  making  a  new  nest  for  the  broody  hen.  A  box  about  twelve  inchei 
square  and  six  inches  deep;  some  earth,  or  an  overturned  sod  in  the  bottom 
with  care  to  have  the  corners  very  full  so  that  no  eggs  can  roll  out  from  the  hei 
and  get  chilled;  next,  about  two  inches  of  straw  or  chaff,  and  then  a  few  earther 
eggs  put  into  the  nest.  The  nest  should  be  placed  in  some  pen  where  nothing  cai 
disturb  the  hen,  and  put  her  on  after  dark.  Feed  and  water  must  be  withi 
easy  reach,  and  a  dust  bath  should  also  be  convenient.  If  the  hen  is  sittin 
quiet  the  next  day,  you  will  be  safe  in  putting  the  eggs  under  her.  In  ou 
experience  we  get  ninety  per  cent,  of  the  hens  to  sit  by  following  this  method. 

It  should  be  remembered  that  the  hen  will  be  in  better  condition  if  duste 
with  insect  powder  when  set,  and  also  a  few  days  before  the  hatch  comes  of 
This  will  usually  keep  the  lice  in  check,  especially  if  some  tansy  or  mint  leave 
are  used  in  making  the  nest. 

1 
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Selection  of  Eggs. 

Select  for  colour,  size  and  shape,  the  kind  of  eggs  you  want  for  market. 
Continuous  selection,  year  after  year,  will  give  results.  Do  not  select  dirty 
eggs,  nor  do  not  handle  eggs  unless  your  hands  are  clean.  The  shell  is  porous, 
hence  there  is  possible  contamination. 

Eggs  deteriorate  in  hatching  quality  with  age.  When  you  hold  eggs  for 
hatching  keep  them  in  a  cool  place  about  fifty  to  sixty  degrees  Fahrenheit.  Be 
sure  the  place  is  clean  and  not  musty.  Eggs  for  hatching  should  be  kept  not 
longer  than  ten  days. 

The  increasing  difficulty  of  obtaining  nut  coal  has  developed  a  large  oil- 
burning  stove.  It  is  gradually  being  tried  out  and  may  in  the  future  become 
fairly  popular.     It  is  reasonably  safe,  and  there  are  no  ashes. 

Brooder  houses,  whether  permanent  or  movable,  should  be  constructed  so 
as  to  be  easily  cleaned  and  the  ventilation  controlled.  Many  chicks  are  lost 
by  bad  air  and  eating  filth.  The  brooder  house  should  be  comfortable,  not  hot 
and  stuffy. 

The  chicks  are  comfortable  when  they  circle  the  edge  of  the  hover.  They 
easily  develop  bad  habits.  Too  much  heat  may  cause  them  to  bunch  in  corners 
and  smother  one  another  or  too  little  heat  may  do  the  same.  A  lack  of  fresh 
air  is  at  times  a  cause  of  drooping  wings  and  worn  appearance.  The  average 
operator  soon  learns  to  know  when  the  house  is  comfortable  and  the  chicks 
appear  to  be  happy. 

Preparing  a  Brooder  for  Chicks 

Place  your  brooder  as  near  the  centre  of  the  pen  as  possible,  and  our  experi- 
ence has  been  that  the  stove  burns  better  if  the  pipes  go  straight  up  through  the 
roof. 

There  is  generally  a  considerable  deposit  in  the  stove  pipes  which  makes 
it  necessary  to  clean  the  pipes  at  least  once  every  three  weeks,  and  oftener  during 
damp  weather. 

Do  not  place  the  colony  house  close  to  trees,  buildings  or  other  obstructions- 
with  air  currents,  otherwise  one  may  have  considerable  trouble  with  lack  of 
draught  and  slow  burning  coal. 

Learn  how  to  operate  the  coal  stove  before  you  put  the  chicks  around  it, 
and  remember  that  high  windy  days  and  nights  mean  more  attention  to  the 
stove,  or  it  may  burn  out. 

Baby  chicks  seldom  have  very  much  natural  selective  influence  about 
feeds,  and  some  will  eat  sand,  shavings,  or  anything  in  the  place  of  the 
regular  feed. 

For  the  first  three  or  four  days,  we  prefer  to  use  papers  on  the  floor  and  no 
•other  litter.  After  the  chicks  have  learned  to  eat  and  drink,  then  we  use  cut 
alfalfa  hay  as  litter.     Do  not  use  mouldy  or  musty  litter  of  any  kind. 

Run  a  circle  of  wire  netting,  one  inch  mesh,  around  the  hover,  at  least  two 
feet  from  the  edge  of  the  hover.  This  keeps  the  chicks  near  the  source  of  heat 
and  prevents  bunching  or  crowding. 

If  the  sun  shines  in  the  pen  near  the  brooder,  white  wash,  or  cover  the 
-windows,  for  at  least  the  first  week.  Chicks  like  to  huddle  in  the  sunshine  and 
■odd  broods  learn  to  bunch  or  crowd  in  this  way. 

Enlarge  the  wire  circle  from  time  to  time,  as  the  chicks  grow.  They  will 
very  soon  require  the  entire  floor  space.  Watch  the  corners  of  the  pen.  It  is 
^generally  good  business  to  put  some  wire  netting  near  the  corners  so  that  the 
»chicks  cannot  get  in  bunches  or  pile. 
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Keep  the  room  comfortable  and  the  air  pure.  The  odour  of  the  pen  will 
suggest  the  amount  of  ventilation. 

Put  in  some  small  roosts  as  soon  as  the  chicks  desire  to  perch.  They  will 
sit  on  the  perches  considerably  during  the  day,  long  before  they  roost  at  night; 
but  all  the  time  they  are  getting  the  roosting  habit,  and  once  on  the  perch  at 
night,  they  require  much  less  attention. 

It  is  a  good  plan  after  the  first  week  in  the  brooder  to  have  a  small  box  of 
grit  and  fine  oyster  shell  for  the  chicks  to  eat,  if  they  want  it. 


REARING  CHICKS 

Success  with  chicks  necessitates  a  complete  ration,  and  the  use  of  a  reason- 
able amount  of  common  sense. 

Chicks  reared  in  a  colony  house,  or  by  the  artificial  process,  require  to  have 
every  need  of  life  and  growth  taken  to  them. 

'l  Vitamins  are  essentials  to  life  and  growth,  and  are  commonly  found  m 
tender  greens,  yellow  corn,  eggs,  cod  liver  oil,  direct  sunshine  and  well  cured 

immature  clover. 

2    Animal  proteins,  such  as  are  found  in  milk  or  animal  meals. 

3'  Grains  and  their  by-products,  such  as  corn,  wheat,  barley,  middlings,  etc. 

4.  Minerals  as  supplied  by  bone  meal,  milk,  oyster  shell,  ground  lime  stone, 

clover  leaves,  etc.  . 

5.  A  movable,  comfortable  house,  with  adjustable  ventilation. 

6.  A  heater  of  sufficient  capacity  and  reasonable  control  of  the  same. 

7.  Clean  ground  for  range. 

The  Dry  Mash  Method  of  Feeding  Baby  Chicks 

Where  chicks  are  reared  in  large  numbers  or  where  there  are  many  daily 
duties  that  require  attention,  the  dry  mash  method  of  feeding  is  worthy  of  a 

i"f  1  j-il 

The  mash  we  have  used  is  similar  to  that  used    by  several  experiment 

stations.     It  consists  of  the  following  mixture: 

70  pounds  of  yellow  cornmeal  (of  a  grade  equal  to  or  better  than  No.  2  Yellow). 
30  pounds  of  middlings.  ,      r       ,  ,•  1 

1  pint  of  cod  liver  oil,  or  two  pounds  of  cod  liver  meal. 
4  pounces  of  fine  oyster  shell. 
4  pounds  of  bone  meal. 
1/2   pourid  of  fine  table  salt. 

The  cod  liver  oil  is  mixed  with  some  corn  meal  and  then  sifted  into  the 
entire  mixture.     Mix  this  mash  thoroughly. 

Milk  is  given  as  drink.  ,  ,  .  .      r       r^o 

Semi-solid  buttermilk  usually  contains  about  thirty  per  cent,  of  solids. 
When  fed  as  a  drink,  use  about  one  and  one-half  pounds  to  each  gal  on  of  water. 

If  you  desire  to  use  dried  buttermilk  or  skim  milk,  add  about  fifteen  pounds 
to  the  above  mash  mixture,  and  give  water  to  drink.  ,  .    1     r 

Use  cut  alfalfa  as  litter  and  renew  it  weekly,  or  else  supply  some  kind  ot 

tender  ereen  feed.  ,  .        ^1.     u  .^  u   v 

The  chicks  are  given  the  first  feed  about  sixty  hours  after  the  hatch  is 

completed^^  first  four  or  five  days  in  the  brooder  they  are  fed  five  or  six  times 
dailv. 
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Before  putting  the  chicks  in  the  brooder,  fill  the  drinking  fountain  with 
milk  or  buttermilk.  The  milk  should  not  be  cold;  the  chill  taken  off  is  desirable. 
Use  five  or  six  drinking  fountains  to  three  hundred  chicks.  Place  them  around 
the  hover  about  one  foot  out  from  the  edge  of  the  hover. 

Place  a  little  of  the  dry  mash  on  boards,  egg  case  flats  or  paper  pie  plates, 
etc.  Leave  the  first  feed  before  the  chicks  for  from  one-half  to  one  hour.  After 
the  first  feed,  leave  the  feed  boards  down  about  one-half  hour,  and  then  remove 
them.  This  should  be  done  about  five  or  six  times  daily  for  the  first  four  days. 
The  following  days,  one  can  begin  to  leave  the  feed  constantly  in  front  of  the 
chicks. 


.  Jl. 
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Fig.  47.     Plan  showing  construction  of  a  home-made  chick  feeder  for  feeding  dry  mash  to 
young  chicks  in  the  brooder. 

It  is  a  good  plan  to  take  the  infertile  eggs  and  boil  them  for  at  least  thirty 
minutes.  Then  put  them  through  an  ordinary  meat  chopper.  Once  each  day 
give  a  mash  composed  of  equal  bulk  of  eggs  and  dry  mash,  all  the  chicks  will  eat 
in  fifteen  minutes.  Be  sure  to  have  enough  feed  boards  so  that  every  chick 
has  a  chance  to  eat.  This  feed  should  be  given  for  at  least  one  month,  and  may 
be  continued,  roughly,  until  the  birds  are  ten  weeks  old. 

No  hard  grain  or  scratch  grain  need  be  fed.  The  mash  as  outlined  above 
is  complete  in  itself,  where  cut  alfalfa  is  used  as  litter. 
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Fig.  48.     Brooding  chicks,  showing  coal  burning  brcoder  sto\e  and  (ir\  mash  feeder  in  action. 
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Some  additional  green  feed  will  be  beneficial.  That  is  a  feed  of  lettuce, 
sprouted  oats,  minced  potato  peelings  or  cabbage  is  good.  Immature,  well 
cured  clover  hay,  cut  in  about  quarter  inch  lengths  is  a  good  green  feed  substitute. 
Where  the  chicks  can  get  out  on  a  good,  clean,  tender  grass  range,  the  conditions 
are  ideal. 

The  above  method  of  feeding  can  be  used  to  broiler  size,  or  for  about  ten 
weeks. 

We  usually  continue  this  mash  feeding  until  the  chicks  are  broiler  size.- 
If  the  cockerels  are  to  be  marketed,  more  milk  is  fed.  Five  per  cent,  of  dried 
milk  or  beef  scrap  is  added  to  the  ration,  or  about  one  pound  of  semi-solid 
buttermilk  is  given  extra  to  each  hundred  chicks  from  the  seventh  week  to 
broiler  size. 

The  cockerels  are  separated  from  the  pullets  as  they  approach  a  weight  of 
two  pounds,  possibly  in  many  cases  as  small  as  a  pound  and  a  quarter.  At  this 
time  we  generally  begin  to  feed  some  whole  wheat  and  cracked  corn.  This  is 
also  fed  from  a  hopper. 

When  the  chicks  are  on  range,  the  feed  troughs  or  hoppers  should  be  moved 
every  few  days.     The  ground  near  the  feeders  becomes  filthy  very  quickly. 

When  the  chicks  are  on  range,  the  ration  may  be  changed  considerably. 
Where  there  is  plenty  of  direct  sunlight  and  tender  green  feed,  it  is  only  a 
waste  to  feed  cod  liver  oil. 

In  many  cases,  the  above  feed  mixture  might  be  changed  considerably, 
owing  to  local  circumstances. 

With  March  and  early  April  pullets  that  were  maturing  rapidly,  the  milk 
could  gradually  be  replaced  with  five  per  cent,  of  beef  scrap  (fifty  per  cent, 
protein)  and  the  milk  entirely  eliminated. 

The  grain  ration  could  be  changed  in  the  way  that  ground  barley  and  rolled 
oats  might  replace  the  corn. 

Gradually  change  the  mash  mixture  to  that  used  for  laying  hens.  If 
pullets  show  signs  of  maturing  too  early,  remove  most  of  the  protein  source, 
such  as  meat  scrap  and  milk. 


Fig.  49.  Showing  plans  for  the  construction  of  a  reel  type  of  dry  mash  hopper.  This  is 
adapted  for  feeding  of  dry  mash  to  growing  chicks  on  range  in  whick  case  the  lid  is  used.  It 
may  also  be  used  for  feeding  dry  mash  to  laying  hens  by  removing  the  lid  and  inserting  the  reel. 
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Material  for  Mash  Feeder: 

Lid 2  pieces,  7/8"x    6"x  17"— Shaped. 

2       «       l/r'x  10"x  5034'" 
Reel 2  pieces,  7/8"x  7/8"x4lH" 

2       "       7/8"x  7/8"x  3" 

Ends 2       "       7/8"x  10"x  15" 

Bottom 1  piece,    7/8"x  10"x  46^" 

Sides 2  pieces,  7/8"x    5"x  48" 

2       "       7/8"x  1 3^ "x  48"— Bevelled. 

2     _  "       l/2"x    2"x48" 
Corner  pieces 1  piece,    2"x  2"x  48" — Cut  diagonally. 

Feeding  Moist  Mash  to  Baby  Chicks 

For  years  we  have  had  success  with  a  moist  mash  method  of  feeding  baby 
chicks.  This  method  entails  more  labour  and  system  than  does  the  dry  method 
of  feeding.  Feed  trials  indicate  that  it  will  grow  a  chick  a  little  faster,  and  the 
mortality  is  low. 

Where  one  has  had  difficulty  in  rearing  chicks,  we  would  recommend  the 
moist  mash  method. 

Sixty  hours  after  hatch  is  completed  begin  feeding.  The  first  day,  or  the 
second  day  in  the  brooder,  give  from  two  to  three  feeds  upon  clean  boards.  A 
board  three  feet  long  and  about  four  or  five  inches  wide  will  allow,  roughly, 
seventy-five  chicks  to  feed.  Use  a  little  lime  stone  grit  of  small  size,  and  about 
one  ounce  of  dry  mash  mixture  to  sixty  chicks.  This  ounce  of  feed  is  moistened 
with  sour  milk  curds,  or  semi-solid  buttermilk,  and  spread  on  clean  boards* 
The  boards  are  taken  up  and  cleaned  after  each  feed. 

After  this  day,  a  regular  schedule  is  followed: 

Daylight Mash,  moistened  with  sour  milk  curds. 


9  a.m. 
11  a.m. 

1  p.m. 

3  p.m. 
Night. 


"  "  canned  tomatoes. 

"  "  hard  boiled  eggs. 

"  "  sour  milk  curds. 

"  "  sour  milk  curds. 

"  "  hard  boiled  eggs. 


Add  a  teaspoonful  of  cod  liver  oil  to  the  tomatoes  for  each  500  chicks  daily. 
Increase  the  amount  gradually,  but  do  not  overfeed.  Keep  the  chicks  hungry^ 
but  give  all  a  chance  to  eat. 

On  the  second  week  in  the  brooder,  place  before  them  in  a  shallow  box  or 
other  container,  a  mash,  composed  of  the  following  ingredients: 

700  pounds  of  corn  chop. 
500  pounds  of  shorts. 
300  pounds  of  oat  chop. 

45  pounds  of  bone  meal. 

45  pounds  of  fine  oyster  shell. 

80  pounds  of  alfalfa  meal  (omit  this  if  there  is  plenty  of  tender  green  feed). 
1  pint  of  cod  liver  oil  to  100  pounds  of  feed. 

The  oil  may  be  sprayed  on,  or  to  many  it  is  easier  to  mix  the  pint  of  oil 
with  some  corn  meal  and  then  spread  this  through  the  entire  mixture. 

With  the  use  of  the  self-feeders,  the  number  of  feeds  may  be  reduced. 
There  are  two  essentials  to  remember.  The  chicks  should  have  one  pound  of 
semi-solid  buttermilk  to  each  four  pounds  of  meal,  and  one  pint  of  cod  liver  oil 
to  each  100  pounds  of  feed. 

Give  the  chicks  all  they  will  eat  every  night,  after  the  first  two  or  three  days. 

Tomatoes  may  be  expensive  to  buy,  if  you  have  not  home  canned;  but  they 
put  pep  in  the  flock.  Minced  small  potatoes,  or  peelings  minced,  are  good  once 
a  day. 
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If  you  wish  to  give  exercise,  use  a  tablespoonful  of  commercial  chick  scratch; 
grain  two  or  three  times  a  day  to  two  hundred  chicks.     Scatter  it  in  the  litter. 

There  are  many  good  feeds  for  baby  chicks  put  on  the  market  by  various 
feed  firms.  When  using  these  feeds,  follow  the  directions  as  given.  Do  noti 
change  the  feed,  or  method  of  feeding,  before  consulting  the  agent  or  manu-i 
facturer. 

It  is  not  necessary  to  feed  much,  if  any,  scratch  grains;  ground  grains  grow- 
chicks  a  little  faster  than  whole  grains.  Avoid,  as  far  as  possible,  feeding  on  thei 
ground.  Where  chicks  are  kept  in  large  numbers  the  soil  becomes  filthy  very' 
quickly,  hence  it  is  a  good  practice  to  move  the  feed  hoppers,  drinking  vessels, 
etc.,  frequently,  and  the  colony  house  is  better  moved,  if  only  twenty  or  fifty 
feet  a  few  times  during  the  season. 

Care  should  be  taken  to  have  an  abundance  of  green  feed  during  the  entire: 
growing  season,  likewise  the  growing  birds  appreciate  some  shade.  A  corni 
field,  an  orchard  or  some  such  conditions  makes  an  ideal  range  for  the  growing! 
birds. 

Where  more  than  three  hundred  chickens  are  grown  on  an  acre  of  land 
careful  attention  will  have  to  be  given  to  sanitation. 

It  is  a  good  plan  to  have  sufficient  acreage  so  that  chickens  need  not  range' 
over  the  same  field  more  than  one  year  in  every  two  or  three  years. 

If  the  pullets  are  developing  too  rapidly,  decrease  the  milk  and  beef  scrap; 
in  the  ration  and  increase  the  hard  grain. 
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Fig.  50.     Bill  of  Material. 


A. 
B. 
C. 
D. 

E. 


2  ends  |  x  12  in.  x  1  ft.  8  in. 

1  bottom  I  X  12  in.  X  2  ft.  10|  in. 

2  sides  |  x  3f  in.  x  3  ft. 
2  sides  |  x  2^  in.  x  3  ft. 
18  pieces  |  x  If  x  10  in. 

Side  1. — Chopped  feed. 


F.  1  division  ^  x  16  in.  x  2  ft.  lOJ  in. 

G.  2  divisions  i  x  9*  in.  x  2  ft.  10^  in. 
H.  2  pieces  ^  x  1  in.  x  3  ft. 
I.     2  pieces  ^  x  12  in.  x  3  ft.  2  in.  \  p 
J.    2  ends  |  x  6^  in.  x  1  ft.  9  in.      j    ^"^"• 


2  ends  |  x 
Side  2. 


Whole  grain. 
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FATTENING   CHICKENS. 

Poultry  fattening  is  now  being  done  by  many  of  the  packing  houses  and  by 
some  growers.  The  bulk  of  the  chickens  are  sent  to  market  in  rather  a  thin' 
condition,  or  just  as  they  come  off  the  range. 

The  packers  buy  the  chickens  at  a  price  that  makes  fattening  profitable. 
The  market  for  thin  chickens  is  limited,  hence  the  packer  is  forced  to  finish 
at  least  a  portion  of  the  birds.  Certain  districts  within  the  Province  have 
developed  the  finishing  of  poultry  to  a  large  degree.  Where  there  is  a  good  local 
market,  or  a  number  of  buyers  for  finished  birds,  the  growers  finish  the  birds; 
but,  where  no  discrimination  in  price  is  made  in  the  sale  of  live  birds,  there  is 
not  much  encouragement  to  fatten  poultry. 


^  .,.«M  .  ,  t^iiii^.JS^^^^^BHH 

^^^^^^^m 

m 

Fig.  55.     Producing  two  crops  in  one  season — apples  and  chickens. 


The  usual  time  of  feeding  varies  from  two  to  five  weeks.  Unless  there  is  a 
marked  difference  in  price  two  weeks'  feeding  has  been  found  to  be  the  most 
profitable.  With  two  weeks'  feeding  the  birds  should  dress  out  (bled  and  plucked 
but  not  drawn),  about  ten  per  cent,  more  than  their  weight  at  the  beginning 
of  the  feeding  period.  Some  lots  will  not  dress  out  much  more  than  the  original 
weight. 

In  large  numbers  birds  lose  from  twelve  to  thirteen  per  cent,  in  bleeding 
and  plucking.  Numbers  of  trials  of  feeding  indicate  that  a  gain  of  from  fifteen 
or  more  percentage  should  be  obtained  in  a  two  weeks*  feeding  period.  Some 
gains  are  much  more,  but  on  the  average  a  gain  of  fifteen  per  cent,  will  be  pro- 
fitable. 

It  is  not  difficult  to  produce  good  chickens.  Like  other  lines  of  live  stock, 
the  scrub  sort  are  not  desirable.  Good,  thrifty  cockerels,  either  pure-bred, 
crosses,  or  grades  of  such  breeds  as  Rocks,  Orpingtons,  Wyandottes,  Rhode 
Island  Reds,  Game,  Dorking,  etc.,  make  economical  gains.  It  is  usually  not 
very  profitable  to  feed  Leghorns,    Minorcas,  or  birds  of  a  similar  character. 
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These  breeds  make  medium  broilers,  but  rather  poor  roasters.  The  birds  usually 
make  the  greatest  gain  when  about  three  to  four  months  of  age,  or  at  a  weight 
of  three  and  one-half  to  four  pounds.  Should  the  market  demand  a  chicken 
of  more  than  five  and  one-half  pounds  in  weight,  then  it  will  be  required  to  allow 
the  birds  to  range  longer,  and  the  gain,  in  our  experience,  will  be  hardly  as 
profitable,  unless  the  price  paid  is  higher  at  least  one  cent  per  pound. 

The  average  birds  make  the  most  economical  gains  during  the  first  two  weeks 
of  feeding.  It  does  not  pay  to  feed  longer  than  three  weeks,  unless  one  is  pre- 
paring birds  for  a  specially  select  trade  paying  fancy  prices. 

Chickens  can  be  taught  to  eat  by  lamplight,  and  where  one's  time  during 
daytime  is  otherwise  occupied,  this  feature  is  very  convenient.  After  November 
first,  or  even  earlier,  we  feed  but  few  chickens  during  daylight.  They  are  gen- 
erally fed  twice  each  day,  and  not  more  each  time  than  they  will  consume  quickly. 


Construction  of  Fattening  Crates. 

Fattening  crates  are  usually  made  seven  feet  six  inches  long,  eighteen  to 
twenty  inches  high,  and  eighteen  inches  wide.  The  crate  is  divided  into  three 
compartments,  each  holding  from  four  to  five  birds,  according  to  the  size  of  the 
chicken. 


Showing  a  Single  Crate  or  Coop. 


The  crate  is  made  of  slats,  except  the  ends  and  partitions  between  the  com- 
partments, which  are  solid  wood;  those  on  the  top,  bottom  and  back  running 
lengthwise  of  the  coop,  while  those  on  the  front  run  up  and  down.  The  slats  are 
usually  one  and  one-half  inches  wide  and  five-eighth  inches  thick.  Those  in 
front  are  placed  two  inches  apart  to  allow  the  chickens  to  put  their  heads  through 
for  feeding.  The  slats  on  the  bottom  are  placed  about  three-quarter  inches 
apart,  so  as  to  admit  of  the  droppings  passing  through  to  the  ground.  Care 
should  be  taken  not  to  have  the  first  bottom  slat  at  the  back  fit  too  closely 
against  the  back.  An  opening  between  the  first  slat  and  the  back  prevents 
the  droppings  from  collecting  and  decomposing.  The  slats  on  the  top  and  back 
are  usually  two  inches  apart. 

There  is  a  small  V-shaped  trough  arranged  in  front  of  the  coop  for  feeding 
and  watering  the  chickens.  This  trough  is  from  two  to  three  inches  deep,  and 
is   generally   made   of   three-quarter-inch   lumber. 
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Very  fair  coops  may  be  made  from  old  packing  boxes,  by  taking  off  the  front 
and  bottom  and  substituting  slats  in  their  places.  (See  Fig.  56.)  During  warm 
weather  these  crates  may  be  placed  out  of  doors.  They  need  to  be  protected 
from  the  rain,  which  is  easily  accomplished  by  placing  a  few  boards  over  them. 
In  cold  weather  the  crates  should  be  placed  in  a  house  or  shed  where  they  are 
protected  from  raw,  cold  winds.  When  fattening  chickens  inside  of  a  building, 
it  is  well  to  darken  the  building  and  keep  the  birds  as  quiet  as  possible. 

After  each  lot  of  birds  is  killed,  we  paint  the  crates  with  some  liquid  lice- 
killer.  Coal-oil  and  carbolic  acid  is  very  good.  Use  one  gallon  of  coal-oil  to  one 
pint  of  crude  acid.  We  have  used  some  of  the  prepared  mixtures  with  good  re- 
sults. If  the  birds  (bought  from  different  parties)  are  very  lousy  when  put  up, 
they  should  be  well  dusted  with  sulphur  or  good  insect  powder.  The  birds 
should  be  watered  at  least  twice  every  day  in  warm  weather.  Grit  should  be 
given  them  twice  a  week. 

During  the  first  week  feed  lightly — never  quite  all  the  birds  will  eat.  We 
prefer  feeding  twice  a  day  during  the  entire  feeding  period.  Chickens  weighing 
from  three  to  three  and  one-half  pounds  each  that  are  thrifty  and  of  good  breed- 
ing, appear  to  be  the  most  profitable  for  feeding.  Large  chickens,  weighing: 
from  five  to  six  pounds,  gain  less  and  eat  more  than  the  smaller  ones. 

Should  a  bird  become  sick  while  in  the  crate  we  find  that  if  it  is  given  a 
teaspoonful  of  salts  and  turned  out  on  a  grass  run  it  will  usually  recover. 

Crate  Feeding  vs.  Loose  Pen  Fattening  of  Chickens. 

The  term  "fattening  of  chickens"  has  been  in  use  for  some  time,  but  it  does 
not  exactly  convey  the  meaning  intended  by  the  feeders  of  chickens.  The  object 
is  to  make  the  chickens  more  fleshy,  with  just  sufiicient  fat  to  make  the  chicken 
cook  well.  The  chickens  are  not  intended  to  be  abnormally  fat,  yet  at  the  same 
time  they  carry  considerable  fat  well  intermixed  with  lean  meat. 

We  have  for  a  number  of  years  conducted  experiments  with  chickens  in 
crates  and  in  loose  pens.  We  have  tried  about  six  different  feeders  and  the  re- 
sults vary.  With  some  feeders  we  had  equally  as  good  results  with  birds  in 
crates  as  with  those  in  loose  pens.  We  have  tried  two  feeders  in  particular 
who  could  not  feed  birds  to  advantage  in  loose  pens  as  compared  with  crates. 
We  have  had  one  feeder  who  could  get  slightly  better  returns  in  some  cases, 
not  all,  with  birds  in  pens  as  compared  with  crates. 

The  niajority  of  buyers  seem  to  think  that  the  crate-fed  birds  are  much 
superior  to  those  fed  in  loose  pens.  Personally  we  would  prefer  feeding  birds 
in  crates,  for  the  reason  that  it  takes  less  room,  and  we  believe  that  we  can  feed 
them  with  less  expenditure  of  labour  and  get  a  more  even  product.  There  are 
now  many  people  who  can  get  good  results  from  feeding  birds  in  box  stalls,  etc. 
No  matter  which  method  is  followed,  cockerels  should  be  fed  for  two  weeks  or 
more  before  they  are  killed  and  sold. 

How  to  Feed. 

We  receive  a  number  of  inquiries  as  to  how  we  feed  the  birds  that  are  being 
fattened.     Most  inquirers  wish  to  know  the  exact  amount  fed  each  day. 

It  will  be  noticed  that  we  fed  very  lightly  at  the  beginning — a  very  important 
point — and  that  the  amount  was  gradually  increased  until  such  times  as  the  birds 
refused  to  eat  all  that  was  given  them.  No  feed  was  left  in  front  of  them  longer 
than  ten  minutes  after  it  was  placed  in  the  trough.  Any  feed  left  after  such 
time  was  removed. 
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Table  showing  amounts  fed  morning  and  evening  to  two  lots  of  four  birds 
each.  The  first  lot  shows  steady  increase  in  amount  fed,  while  the  second 
shows  irregular  increase. 


LOT  No.  1 


Dates 

Oct. 

10 

u 

11 

« 

12 

(( 

13 

(( 

14 

u 

15 

u 

16 

ti 

17 

« 

18 

« 

19 

It 

20 

u 

21 

u 

22 

u 

23 

u 

24 

Morning 
Meal  Milk 


5.0 

6.0 

7.0 

7.0 

7.5 

7.75 

8.0 

8.5 

9.0 

9.5 

10.0 

10,5 

11.0 

11.25 


oz, 


7, 
9, 
10, 
10, 
11, 
11, 
12, 
12, 
13, 
14, 
15, 
15, 
16, 
16, 


,5 

,0 

,5 

,5 

,25 

,75 

00 

,25 

,50 

,25 

,00 

,50 

50 

.75 


.  oz. 


Evening 
Meal  Milk 


4.25 

5.5 

6.5 

7.0 

7.0 

7.5 

7.75 

8.25 

8.75 

9.25 

9.75 

10.25 

10.75 

11.25 

12.00 


oz. 


6.25 
8.25 
9.75 
10.5 
10.5 
11.25 
11.75 
12.00 
13.00 
14.00 
15.75 
15.25 
16.00 
16.75 
18.00 


oz. 

it 


LOT   No.  2 


Morning 
Meal  Milk 


5.0 

6.5 

6.0 

6.0 

6.0 

6.0 

6.5 

8.0 

8.0 

10.0 

10.0 

9.0 

10.0 

10.0 


oz. 


7.5 

9.25 

9.0 

9.0 

9.0 

6.0 

9.25 

12.0 

12.0 

15.0 

15.0 

13.5 

15.0 

15.0 


oz. 


Evening 
Meal  Milk 


5.0 
6.0 
6.0 
5.5 
6.5 
5.5 
6.0 
7.0 
8.0 
9.0 

10.0 
9.0 
9.0 
8.0 

10.0 


oz. 


7.5 

9.0 

9.0 

8.25 

9.25 

8.25 

9.0 

10.5 

12.0 

13.5 

15.0 

13.5 

13.5 

12.0 

15.0 


oz. 


It  is  difficult  to  give  a  ration  suitable  for  fattening  chickens  and  that  meets 
the  requirements  of  every  individual.  Many  of  us  have  to  use  whatever  feeds 
are  available,  and  for  that  reason  we  are  giving  several  rations  that  have  worked 
fairly  well  with  us  in  a  general  way.  It  may  be  said  that  the  grains  in  a  ration 
should  be  ground  as  finely  as  possible,  and  further,  some  grit  should  be  fed  to  the 
chickens  at  least  once  a  week,  and  it  is  also  desirable  that  the  feed  should  be 
mixed  to  the  consistency  of  a  pancake  batter,  so  it  will  pour;  and  moreover,  the 
best  results  are  secured  when  the  feed  is  mixed  twelve  hours  previous  to  feeding. 

The  best  ration  that  we  have  yet  used  is  one  composed  of  two  parts  of  finely 
ground  oats,  two  parts  of  finely  ground  buckwheat,  and  one  of  finely  ground 
corn;  to  this  is  added  sufficient  sour  milk  to  make  a  batter  or  ordinarily  about 
two  to  two  and  one-half  pounds  of  milk  to  one  pound  of  grain.  We  have  gotten 
very  good  results  from  a  ration  composed  of  equal  parts  of  corn  meal,  middlings, 
and  buckwheat  meal.  Frequently  barley  meal  can  be  substituted  for  the  buck- 
wheat, or  oat  meal  for  the  middlings.  It  is  desirable,  if  possible,  to  always  use 
milk,  as  much  better  gains  are  made  with  it  than  any  other  feed.  Where  milk  is 
not  available,  blood  meal  and  beef  scrap  can  be  substituted,  but  we  would  not 
advise  more  than  fifteen  per  cent,  of  the  grain  ration  to  consist  of  these  feeds. 
We  would  advise  soaking  the  blood  meal  or  beef  scrap  in  warm  water  for  twelve 
hours  previous  to  being  mixed  with  the  grain.  We  have  gotten  better  results 
in  some  cases  and  equally  as  good  in  all  cases  by  feeding  any  of  the  above  mixtures 
cool  or  cold  rather  than  warm — that  is  to  say,  there  were  no  better  gains  made  by 
keeping  the  feed  at  seventy  or  eighty  degrees  than  at  thirty-five  or  forty. 
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It  is  of  the  utmost  importance  that  the  birds  be  kept  with  keen  appetites,  as 
a  little  over-feeding  on  the  commencement  usually  means  indifferent  gains. 
One  should  be  careful  to  have  the  birds  free  from  lice  or  other  insects,  and  as  far 
as  possible  to  keep  them  in  a  cool,  comfortable  place,  rather  secluded,  so  as  not 
to  be  disturbed  by  the  visiting  public  or  other  chickens.  The  birds  should  be 
dusted  with  a  small  amount  of  sulphur  or  other  insect  powder  in  order  to  keep 
the  lice  in  check.  If  the  sulphur  is  used  too  freely  it  produces  a  scaly  appearance 
on  the  birds  when  dressed. 


Killing  and  Dressing  Poultry. 

All  birds  should  be  fasted  for  twenty-four  hours  before  killing,  and  during 
the  period  of  fast  given  some  water  to  drink.  If  this  is  not  done,  the  feed  remain- 
ing in  the  crop  and  intestines  at  the  time  the  bird  is  killed,  decomposes.  As  a 
result  of  this  decomposition  of  feed  in  the  digestive  tract,  strong-smelling  gasses 
are  liberated  which  taint  the  flesh  of  the  bird,  not  only  destroying  the  flavour^ 
but  very  much  lowering  its  keeping  qualities. 

All  birds  should  be  killed  by  bleeding,  preferably  through  the  mouth.  This 
is  a  very  simple  operation,  and  a  little  practice  will  ordinarily  make  one  fairly 


Fig.  57.  A.  Rope  and  block  for 
hanging  bird  up  with.  B.  Killing 
knife.  C.  Blood  can.  D.  Pinning 
knife. 


handy  at  this  work.  Two  general  positions  for  the  bird  during  the  operation 
are  used.  The  one  is  to  place  the  bird  on  a  padded  bench  or  table,  and  the  other 
is  to  hang  the  bird  up  by  the  feet  with  a  rope  or  cord.  For  the  average  person 
the  latter  method  is  preferred,  as  there  is  less  danger  of  bruising  or  barking  the 
skin  than  where  the  bird  is  lying  upon  some  object.     The  one  end  of  rope  or 
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cord  may  be  fastened  to  a  small  rod  or  pole  and  to  the  other  end  attach  a  small 
block  about  two  inches  by  two  inches  as  shown  in  Fig.  57.      When  hanging  the 
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Fig.  58.     Cut  showing  location  of  veins  and  point  for  sticking  brain. 


Fig.  59.     Bleeding  Operation, 

bird  up,  the  end  of  the  rope  with  block  on  is  placed  around  the  feet  and  the  block 
dropped  in  between  the  bird's  feet  and  rope.  This  holds  bird  without  tying,  and 
should  be  so  adjusted  that  bird's  feet  are  about  on  a  level  with  the  picker's 
shoulders. 
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For  bleeding  a  sharp  knife  with  a  blade  about  three  inches  in  length  will 
answer.  A  regulation  killing  knife  is  shown  in  Fig.  57.  To  bleed,  catch  the 
bird's  head  with  the  thumb  and  forefinger  just  at  the  juncture  of  the  neck  and 
head  or  at  the  ear-lobes,  as  shown  in  Fig.  59,  then  with  the  third  finger  open 
the  chicken's  mouth.  Next  insert  the  knife  and  put  it  down  the  throat  practi- 
cally the  length  of  the  blade,  then  with  the  edge  of  the  blade  turned  down,  cut 
rather  heavily  with  a  drawing  stroke  of  the  knife.  The  object  is  to  sever  the 
jugular  veins  at  the  point  where  they  unite  back  of  the  head,  as  shown  in  Fig.  58. 

The  bird  should  bleed  freely  if  the  cut  is  made  at  the  proper  point.  Next, 
turn  the  blade  of  knife  over  and  insert  the  point  of  blade  in  the  slit  or  groove 
in  roof  of  mouth,  as  shown  in  Fig.  58,  and  then  quickly  push  backward  so  as  to 
pierce  the  brain.  If  the  back  of  the  knife  is  kept  on  a  line  with  and  touching  the 
point  of  the  bill,  the  blade  will  pierce  the  brain.     One  can  tell  when  this  is  done 


Fig.   60.     Killing  and   Plucking  Chickens. 


as  the  chicken  will  squawk.  If  the  bird  does  not  squawk  the  brain  is  not  pierced, 
which  means  tight  feathers  and  hard  picking.  As  soon  as  the  sticking  operations 
are  completed  attach  a  blood-can  to  the  lower  bill.  This  catches  the  blood,  thus 
preventing  it  being  thrown  about,  and  the  can  being  weighted  tends  to  hold  the 
bird  still.  For  a  blood-can,  any  can  which  is  small  and  to  which  a  small  hook 
can  be  attached  will  answer  the  purpose.  In  Fig.  57  is  shown  a  style  of  blood-can 
which  is  used  extensively  in  packing-houses.  In  this  can  the  hook  is  solidly 
attached  on  the  inside  of  the  can  near  the  handle.  The  weight  in  can  is  provided 
in  the  form  of  three-quarter  inch  of  lead  in  the  bottom.  Cement  or  a  small  stone 
will  answer  the  purpose  equally  as  well. 

The  chicken  should  be  plucked  immediately,  first  removing  the  long  wing 
feathers  and  tail  feathers,  then  each  side  of  the  breast,  then  the  legs,  and  lastly 
the  back.     Do  not  try  to  pull  the  feathers  either  forward  or  backward,  but  more 
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sideways  or  at  an  angle.  The  rough  or  coarse  feathers  should  be  removed  in 
the  shortest  time  possible,  as  the  more  quickly  the  feathers  are  removed  after 
sticking  the  easier  they  will  come  and  the  less  danger  ihere  i^  of  tearing  the  skin. 
For  instance,  in  removing  wing  feathers  grasp  both  wings  in  the  left  hand  and  the 
feathers  of  both  in  the  right,  removing  them  all  at  one  stroke  of  the  right  hand. 
Next,  raise  the  right  hand  to  the  tail,  grasping  all  the  feathers  in  the  tail,  and 
with  a  slight  twist  remove  with  a  second  stroke  of  ^he  right  hand,  and  so  on  over 
the  different  sections  of  the  body.  To  remove  thti  pin  feathers  use  a  dull,  round- 
bladed  knife,  similar  to  an  ordinary  paring  knife.  (See  Fig.  57.)  Be  careful  not 
to  rub  or  bark  the  skin.  This  may  be  done  very  easily  by  rough  handling,  or  by 
placing  the  chicken  in  contact  with  coarse  clothing,  hence  do  not  put  chicken  on 
your  lap  to  pluck  it.  If  you  should,  unfortunately,  tear  the  skin,  hold  the  skin 
at  the  torn  part  tightly  to  the  body  betweet^  the  thumb  and  first  finger,  and  then 
remove  the  rough  feathers  near  torn  part.     Anyone  with  a  little  practice  can 
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Fig.  61.     Cooling  Rack. 


remove  the  rough  feathers  in  from  three  to  five  minutes.     Expert  pickers  will 
do  it  in  from  three-quarters  of  a  minute  to  one  minute. 

-    The  bird  should  be  plucked  clean,  the  blood  washed  from  the  head  and  out 
of  the  mouth  and  the  feet  washed  clean. 

The  cooling  rack  allows  free  circulation  of  air  around  the  birds,  resulting 
in  more  rapid  cooling,  which  on  large  packing  plants  is  very  important,  and 
hence  we  find  the  cooling  rack  in  common  use  in  such  places. 

Many  good  chickens  are  spoiled  by  being  packed  before  they  are  thoroughly 
cooled.  Care  should  be  taken  that  all  the  animal  heat  is  out  of  the  body  before 
the  birds  are  packed.  We  find  it  advisable  to  cool  the  birds  at  least  twelve 
hours  before   packing  them. 

In  packing  birds  for  shipping,  they  should  be  packed  in  boxes  holding  one 
dozen  birds  to  the  box.  The  size  of  the  boxes  varies  with  the  grade  or  size  of 
chickens  packed  in  them,  but  should  be  such  that  when  chickens  are  packed  they 
are  absolutely  tight,  so  that  there  is  no  possibility  of  them  shaking  about,  and 
becoming  bruised.     The  boxes  are  best  made  of  basswood  or  similar  wood,  free 
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from  odour,  as  otherwise  the  flesh  of  the  birds  will  absorb  the  odour,  thereby 
tainting  the  flesh.  The  box  is  lined  with  parchment  paper,  and,  if  the  chickens 
are  to  be  shipped  a  long  distance,  each  bird  is  wrapped  in  parchment.  This 
prevents  the  chickens  bruising  each  other,  and,  at  the  same  time,  to  a  consider- 
able extent,  checks  decomposition.  Do  not  use  ordinary  wrapping  paper,  as 
it  draws  dampness  and  will  cause  the  chickens  to  become  clammy,  which  makes 
them  more  or  less  unsaleable.  Fig.  62  shows  one  method  of  packing  in  common 
use,  and  is  termed  the  "side  pack,"  i.e.,  the  birds  are  so  placed  in  box  as  to  show 
the  entire  side. 

The  dimensions  of  some  of  the  boxes  are:  for  broilers,  weighing  about 
twenty-four  pounds  per  dozen,  sixteen  inches  by  fifteen  inches  by  three  and 
one-hali'  inches  inside.     This  is  where  they  are  packed  in  single  layer,  with  the 


Fig.  62. 


breasts  up  and  the  legs  extended.  For  chickens  weighing  thirty-six  to  forty-two 
pounds  per  dozen,  a  box  twenty- three  inches  by  fifteen  and  one-half  inches  by 
four  inches  inside  would  do.  One  dozen  roasters,  weighing  four  to  four  and 
one-half  pounds  each,  a  box  thirty-two  inches  by  nineteen  inches  by  four  inches 
inside.  For  heavy  roasters,  weighing  five  to  five  and  one-half  pounds  each  and 
packed  single  layer,  a  box  thirty-three  inches  by  twenty  inches  by  four  and  one- 
quarter  inches  inside  measurement.  The  material  used  varies  in  thickness 
from  one-quarter  inch  for  sides,  bottom,  and  top,  and  one-half-inch  for  ends  in 
the  smallest  size  boxes  to  one-half  inch  for  sides,  top  and  bottom,  and  seven- 
eights  inch  ends  in  the  largest  boxes. 

(The  writers  wish  to  acknowledge  the  use  of  Poultry  Packers'  Guide  in 
preparation  of  box  dimensions  above  stated,  for  which  credit  is  hereby  given.) 

Poultry  and  Eggs  for  Market. 


The  profit  from  poultry  and  eggs  depends  upon  the  cost  of  production  and 
the  selling  price.  The  last  few  years  have  seen  very  good  markets  and  fairly 
high  costs  and,  upon  the  whole,  poultry  have  paid  well.  The  farmers  are  taking 
more  interest  in  this  branch  of  the  business  and  more  poultry  farms  are  successful. 
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During  the  past  few  \ears  there  ha§  been  a  good  export  business  in  eggs 
in  particular,  which  has  meant  very  good  loca!  markets.  Our  export  regulations 
require  eggs  to  be  exported  on  grade,  with  the  result  that  most  of  the  low  grade 
eggs  have  been  thrown  on  the  local  markets.  This  condition  has  created  a 
demand  among  certain  sections  for  the  best  grades  for  home  consumption.  It 
is  evident  that  these  conditions  in  general  point  towards  the  sale  of  eggs  for  home 
consumption  on  a  graded  basis. 

The  only  fair  method  to  the  producer  and  the  consumer  is  the  purchase 
and  sale  of  eggs  on  a  graded  basis.  The  producer  of  a  first-class  product  should 
get  the  best  price,  and  the  consumer  should  know  what  he  or  she  is  buying. 

Poultry  and  eggs  are  good  food.  For  some  unknown  reason  the  average 
Canadian  does  not  consume  very  much  poultry  meat.  The  average  person,  we 
think,  should  eat  at  least  one  egg  each  day. 


Fig.  63.  Fig.   64. 

Showing  Good   (63)   and   Poorly-fleshed   (64)    Birds. 


In  the  producing  sections  situated  away  from  the  centres  of  consumption 
the  selling  of  the  produce  for  its  value  is  a  problem.  There  are  two  things  that 
would  assist  in  solving  this  problem.  One  would  be  for  the  buyer,  whether 
dealer  or  grocer,  to  buy  the  produce  on  the  quality  payment  basis;  and  the  other 
is  selling  through  co-operative  organizations.  Which  is  the  better  method 
depends  entirely  on  local  circumstances.  A  co-operative  society  situated  away 
from  large  local  markets,  when  well  managed,  should  be  the  better  method;  on 
the  other  hand,  payment  on  the  basis  of  quality  is  simple  and  just.  These 
problems  can  be  best  solved  by  the  producer  and  dealer  getting  together.  Co- 
operative buying  and  selling  is  the  ideal  method,  but  everybody  must  work 
together  and  stay  with  association.  It  is  seldom  that  a  co-operative  society  or 
joint  stock  company  does  not  have  poor  years  and  unsatisfactory  conditions. 
Success  depends  on  united  effort. 

There  appears  to  be  a  general  idea  that  the  shell  of  an  egg  protects  the  con- 
tents against  all  kinds  of  germs  and  weather;  that  the  outside  of  the  shell  may  be 
filthy,  but  that  the  interior  is  not  in  the  least  affected  by  the  filth  on  the  outside. 

There  is  nothing'more  disgusting  at  the  breakfast  table  than  to  break  a  bad 
egg.     No  more  eggs  are  wanted  for  days,  perhaps  for  weeks,  and  consequently 
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egg  consumption  decreases;  or  eggs  are  looked  upon  as  a  doubtful  source  of  food. 
Many  bad  eggs  are  due  to  ignorance  on  the  part  of  the  producers  and  con- 
sumers, and  many  dealers  are  as  careless  in  their  methods. 

The  shell  of  an  egg  is  porous,  or  is  full  of  very  small  holes.  The  egg  is  de- 
signed to  hatch  a  chick.  The  chick  under  favourable  conditions  grows  inside  the 
shell,  and  finali}^  bursts  it  open.  The  holes  in  the  shell  supply  the  chick  with  air 
as  it  grows,  also  allows  the  bad  air  to  escape.  Science  has  proved  this,  but  we 
have  ample  illustration  in  practical  work.  Eggs  that  become  badly  smeared  with 
broken  eggs  in  the  nest  during  incubation  usually  rot,  owing  to  the  breathing 
holes  becoming  plugged  or  blocked  by  the  broken  egg  content.  Greased  eggs  will 
not  hatch  for  the  same  reason;  and  we  might  mention  several  other  examples. 

Knowing  that  the  shell  is  porous,  we  can  readily  understand  how  minute 
animal  or  plant  life,  or  germs,  may  enter  the  eggs.  Let  us  take  a  common  case 
of  mouldy  or  musty  eggs.  Frequently  the  paper  fillers  of  egg  boxes  will  become 
damp  due  to  the  boxes  being  left  in  a  shower  of  rain  or  something  of  the  kind. 
The  fillers  are  only  slightly  damp,  and  we  think  they  will  do.  If  no  eggs  are  put 
in  the  boxes,  and  the  boxes  with  fillers  are  set  aside  for,  say,  a  week  or  so,  when 
they  are  opened  they  smell  musty,  and  if  the  fillers  are  examined  we  will  see  slight 
developments  of  mould  here  and  there.  Now  in  cases  where  eggs  are  put  in  such 
fillers  they  soon  become  musty,  and  when  they  are  left  in  for  some  time  they 
bt^come  mouldy,  not  only  on  the  outside  of  the  shell,  but  on  the  inside  as  well. 
The  wTiteis  have  taken  clean  eggs  on  the  day  they  were  laid,  and  put  them  in 
dr}''  paper  boxe-  which  were  slightly  mouldy,  and  set  them  aside  in  a  dry  cellar  for 
a  period  of  a  few  weeks,  and  at  the  end  of  this  time  many  of  the  eggs  had  well- 
developed  mould  on  the  inside  of  the  shell. 

Many  eggs  are  spoiled  by  being  partially  incubated.  Most  people  believe 
that  an  egg  must  be  set  under  a  hen,  or  put  in  an  incubator  before  it  will  start  to 
hatch.  Eggs  will  start  to  hatch  at  less  than  ninety  degrees  of  heat.  Many  eggs 
are  submitted  to  this  or  higher  temperatures  for  several  hours,  if  not  days, 
before  reaching  the  consuming  public.  When  the  germ  inside  the  egg  commences 
to  develop,  the  edible  qualities  of  the  egg  are  lessened,  or  the  egg  goes  off  flavour. 
Eggs  may  be  kept  at  an  incubating  temperature  for  a  day,  when  the  chicks  will 
start  growing;  next  day  the  temperature  may  be  so  low  that  the  chick  is  killed, 
and  from  that  point  decomposition  begins,  possibly  slowly,  but,  nevertheless, 
the  egg  is  gradually  going  bad. 

There  are  almost  innumerable  ways  in  which  eggs  may  start  hatching  during 
the  summer,  such  as  forgetting  to  gather  the  eggs  daily,  and  leaving  some  under 
broody  hens  over  night,  leaving  them  exposed  to  the  sun  or  in  warm  rooms, 
stores,  cars,  etc.,  or  even  in  the  kitchen  cupboards. 

No  one  can  guarantee  eggs  to  their  customers  during  warm  weather  unless 
the  males  are  removed  from  the  flock.  Unfertilized  eggs  are  essential.  We  may 
at  home  take  every  precaution,  but  who  knows  where  or  how  the  cook  may  keep 
those  eggs,  even  after  they  have  passed  from  the  dealer's  hands.  The  allowing 
of  males  to  run  with  the  hens  all  summer  costs  the  Ontario  growers  a  large  sum  of 
money.  The  writers  have  stood  by  candlers  in  a  large  packing  house,  and  seen 
over  twenty  of  the  thirty  dozen  eggs  in  a  case  that  were  more  or  less  incubated, 
most  of  the  eggs  being  about  forty-eight  hours  on  in  incubation.  The  dealer  is 
thus  forced  to  make  prices  to  meet  this  shrinkage;  at  times  the  public  may  get 
"bargain*'    eggs. 

Filthy  eggs,  or  even  washed  eggs,  may  be  decomposed  or  rendered  useless 
from  the  germs  in  the  filth  on  the  eggs.  Washed  eggs,  if  used  immediately,  are 
good,  but  they  deteriorate  very  quickly  after  washing. 
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Flavour  of  Eggs. 

Many  of  us  forget  that  eggs  will  absorb  odours.  They  will  not  absorb 
odours  as  readily  as  milk,  but,  at  the  same  time,  care  should  be  taken  in  keeping 
the  storage  room  for  eggs  free  of  strong  odours.  For  instance,  to  put  eggs 
alongside  of  onions,  turnips,  or  similar  strong  smelling  foods  would  mean  that 
the  eggs  would  absorb  more  or  less  of  these  flavours. 

Again,  the  feed  that  a  hen  consumes  very  materially  affects  the  flavour  of 
the  eggs.  This  can  be  very  easily  demonstrated  by  feeding  mostly  scorched 
grain,  or  giving  large  quantities  of  pulped  onions  in  a  mash  feed.  One  demon- 
stration will  convince  anyone  that  eggs  have  been  scorched,  or  taste  of  onions 
no  matter  how  cooked. 

When  hens  get  but  little  grain  feed  during  the  summer  and  are  forced  to 
hunt  for  their  living  over  manure  piles,  and  catch  insects,  the  yolk  will  become 
almost  red  in  colour.  These  eggs  make  the  consumer  remark  that  winter  eggs 
taste  better  than  summer  eggs.  Frequently  feeding  as  above  produces  a  thin, 
watery  white,  and  the  egg  has  not  only  a  bad  flavour,  but  has  poor  keeping  qual- 
ities, and,  moreover,  is  little  better,  if  as  good,  as  a  fair  pickled  or  cold  storage  egg. 


POULTRY   HYGIENE   AND   SANITATION. 

There  is  very  great  doubt  in  the  minds  of  the  writers  of  the  advisability  of 
"doctoring"  sick  chickens.  The  unit  of  production  (the  individual  bird)  is  so 
small  that  if  a  man's  time  is  worth  anything  it  will  not  pay  him  unless  he  con- 
siders the  bird  especially  valuable.  The  "cured"  bird  will  always  remain  a 
menace  to  the  flock,  and  with  the  slightest  adverse  conditions  will  show  a  return 
of  the  disease.  Disease  of  any  kind  usually  weakens  the  constitution  of  the 
individual,  and  hence  lowers  their  breeding  value.  In  such  simple  diseases  as 
indigestion,  colds,  etc.,  where  the  greater  part  of  the  flock  is  affected  and  the 
flock  can  be  treated  as  a  unit,  treatment  is,  no  doubt,  advisable.  Where  the 
birds  are  kept  for  the  production  of  eggs  and  meat  only,  the  hatchet  will  be  found 
the  safest  and  most  effective  method  of  treatment  for  individuals. 

Prevention  is  better  than  cure,  and  every  effort  on  the  part  of  the  poultry 
keeper  should  be  exerted  to  maintain  such  environmental  and  sanitary  conditions 
as  to  prevent  disease  gaining  a  foothold  in  the  flock. 

The  stock  which  is  used  for  breeding  purposes  should  be  selected  first  for 
constitutional  vigour,  as  this  is  the  foundation  upon  which  the  breeder  must  build 
future  success.  Discard  all  birds  that  have  at  any  time  been  sick,  and  cull  very 
closely  birds  which,  as  chicks,  were  raised  in  closely  confined  quarters. 

The  housing  of  the  birds  is  very  important  in  the  prevention  of  disease. 
Abundance  of  fresh  air  and  sunlight  in  the  house,  without  draughts  or  dampness, 
will  do  much  in  maintaining  a  healthy  flock.  Houses  must  be  kept  sanitary  by 
frequent  removal  of  droppings  and  litter,  as  the  latter  becomes  soiled.  At  least 
once  during  the  year,  preferably  about  the  the  month  of  August,  the  house  should 
be  thoroughly  cleaned  and  disinfected.  All  movable  fittings,  as  nests,  hoppers, 
and  roosts  may  be  removed  from  pen  to  facilitate  cleaning.  Thoroughly  scrape 
dropping-boards,  if  used ;  remove  all  litter  from  floor,  and  then  brush  down 
ceiling  and  walls  with  a  broom.  The  house  is  now  ready  to  be  disinfected.  The 
writers  find  it  advisable  to  apply  a  coat  of  whitewash  to  all  pens  once  a  year  to 
brighten  and  help  cleanse  the  pens.  They  have  also  found  it  most  economical 
to^combine  the  whitewashing  and  disinfecting  processes  by  adding  the  disin- 
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fectant  to  the  whitewash.  The  whitewash  is  made  by  slaking  fresh  stone  lime 
and  adding  sufficient  water  to  dilute  to  a  creamy  mixture.  To  this  is  added 
ten  to  fifteen  per  cent,  of  crude  carbolic  acid  or  some  of  the  tarry  compounds 
used  for  disinfecting  purposes,  and  the  whole  applied  with  a  hand  spray  pump. 
A  pump  capable  of  developing  a  fair  amount  of  pressure  is  desirable,  as  it  forces 
the  solution  into  all  cracks  and  crevices  about  the  building.  Applying  with  a 
whitewash  brush  is  not  to  be  recommended,  as  there  is  not  sufficient  penetration. 
Such  materials  as  salt  and  cement,  which  are  used  by  some  to  give  sticking 
power  to  the  wash,  are  not  here  used.  Nests,  roosts  and  other  movable  fittings 
are  best  treated  by  dipping  in  solution  of  the  wash  or  may  be  sprayed,  but  the 
dipping  is  to  be  preferred.  Be  sure  to  strain  all  whitewash  before  using  in  spray 
pump. 

The  land  upon  which  birds  are  running  must  receive  close  attention  in  orde^" 
to  keep  it  clean  and  sanitary.  Constant  ranging  over  a  piece  of  land  by  birds 
tends  to  foul  the  land,  making  it  "chicken-sick."  The  heavier  the  soil  the  more 
serious  is  the  trouble.  Aim  to  cultivate  the  run  or  yard  at  least  once  in  the  year 
and  grow  a  crop  of  grain  or  rape  on  it.  This  tends  to  cleanse  the  soil  of  droppings 
and  at  the  same  time  produces  succulent  green  feed  for  the  birds. 

The  feed  must  be  closely  attended  to  and  no  feed  given  the  birds  which  is 
musty  or  mouldy  or  where  putrefaction  has  started.  Only  the  purest  and  most 
wholesome  feeds  should  be  used,  or  they  will  not  only  have  an  ill  effect  on  the 
health  of  the  birds,  but  seriously  affect  the  produce  from  the  flock. 

Exercise  is  very  essential  to  health,  and  this  applies  to  chickens  just  as  much 
as  to  other  classes  of  stock.  This  is  very  important  in  the  winter  months, 
especially  if  one  wishes  to  secure  good  hatches  of  strong,  vigorous  chicks. 

In  case  of  sickness,  isolate  all  sick  birds  from  the  flock  and  either  treat  or 
destroy.  All  dead  birds  should  be  disposed  of  by  burying  deeply  (two  to  three 
feet)  or  burned:  the  latter  is  the  safer  method  of  disposal. 

Birds  which  are  badly  infested  with  vermin,  such  as  lice  or  mites,  will  not 
thrive.  If  the  vermin  are  not  kept  under  control  they  will  in  time  become  so  bad 
as  to  seriously  lower  the  vitality  of  the  birds,  thus  rendering  them  more  sus- 
ceptible. 


WHITEWASHES  FOR  FARM  USE 
E.  W.  Kendall,  B.S.A.,  Department  of  Farm  Mechanics 

Whitewash  has  a  wide  application  to  farm  use  and  deserves  a  much  greater 
popularity  than  it  at  present  enjoys.  Its  ingredients  are  inexpensive  and 
readily  obtained ;  it  is  not  difficult  to  make  and  it  is  easy  to  apply  it.  In  addition 
to  these  advantages,  it  protects  the  surfaces  to  which  it  is  applied,  brightens  up 
dark  interiors  and  is  sanitary.  A  fact  not  generally  known  is  that  whitewash 
may  be  coloured  provided  that  light  tints  and  shades  are  used  and  that  the 
pigments  are  not  affected  by  lime.  Among  such  are  yellow  ochre,  raw  and 
burnt  amber  and  raw  and  burnt  sienna. 

Preparation  of  the  Surface. — The  surface  to  be  whitewashed  should  be  just 
as  clean  as  one  that  is  to  be  painted  and  it  is  a  first  essential  to  good  results 
that  all  dirt,  dust,  grease  and  scaley  material  be  removed  before  there  is  any 
attempt  to  apply  the  wash.  This  implies  a  liberal  use  of  scrapers  and  stiff 
brushes.  When  the  cleaning  is  finivshed  and  the  surface  dusted,  it  is  well  to 
dampen  it  slightly  just  before  applying  the  wash. 
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Application  of  Whitewash. — Whitewash  may  be  appHed  with  the  brush  or 
sprayer.  In  applying  with  the  brush  use  one  at  least  four  inches  wide  and  work 
rapidly  making  no  attempt  to  "brush  out"  as  in  painting.  Let  the  coat  be 
fairly  thin  and  transparent  and  it  will  be  opaque  when  dry.  The  small  hand 
sprayers  sold  by  the  seed  firms  may  be  used.  These  will  cost  around  $10  and 
should  be  of  brass  if  you  expect  them  to  last  for  a  number  of  years.  In  using 
sprayers  it  is  quite  necessary  that  the  wash  be  strained  through  at  least  two 
thicknesses  of  cheese  cloth.  Spraying  has  many  advantages  over  brushing 
under  certain  conditions  and  it  forces  the  material  into  cracks  and  crevices  that 
would  not  be  reached  by  the  brush.  In  using  the  sprayer  always  hold  the  nozzle 
so  that  the  wash  is  applied  at  right  angles  to  the  surface;  this  gives  even  applica- 
tion. The  sprayer  should  be  thoroughly  cleaned  after  use  and  especially  the 
nozzles  as  a  small  particle  of  dirt  clogging  one  side  of  the  nozzle  will  cause  it  to 
send  out  a  lop-sided  stream  and  the  work  will  be  patchy. 

Estimat  ng  Quantities. — In  estimating  the  quantity  of  material  required 
many  problems  and  conditions  are  encountered,  but  the  following  general  figures 
may  be  used  as  a  basis.  One  gallon  of  whitewash  will  cover  approximately 
225  square  feet  of  wood,  180  square  feet  of  brick  and  270  square  feet  of  plaster. 
Using  a  4-inch  brush  a  man  will  cover  200  square  feet  of  ceiling,  200  square  feet 
of  rough  wall  or  350  square  feet  of  smooth  wall  in  one  hour. 

Example. — Basement  36'  wide  x  60'  long  x  9'  high. 
Distance  around  walls  is  192  feet. 
Area  of  wall  is       192'x    9'  =  1,728  square  feet. 
Area  of  ceiling  is    60'x  36' =  2,160  square  feet. 

Total  area =3,888  square  feet. 

225  sqrare  feet  require  1  gallon. 

3,888  square  feet  require  3,888  divided  by  225  =  18  gallons  approxin^ately. 

200  square  feet  are  covered  in   1  hour. 
3,888  square  feet  are  covered  in  20  hours. 


Notes  on  the  Preparation  of  Whitewash 


^P  {h)  Where  casein,  glue  or  formaldehyde  are  to  be  used,  the  solutions  must 
^oe  brought  together  only  when  they  are  quite  cold.     This  is  very  important. 

{c)  The  solutions  mentioned  in  {b)  should  be  added  quite  slowly  and  at  the 
same  time  they  should  be  stirred  vigorously  and  constantly. 

{d)  In  no  case  should  you  mix  more  of  the  wash  in  one  day  than  you  can 
use  in  that  day  when  any  of  the  solutions  men'tioned  in  {h)  are  used. 

{e)  Skim  milk  may  be  used  as  a  substitute  for  casein  but  it  is  not  quite 
so  effective. 

(/)  In  place  of  one  sack  (fifty  pounds)  of  hydrated  lime,  you  may  use  the 
paste  made  by  slaking  one-half  bushel  (thirty-eight  pounds)  of  fresh  quick-lime 
with  about  six  gallons  of  water.  This  slaking  is  sometimes  done  by  placing  the 
quick-lime  in  a  barrel  and  adding  the  water  boiling  hot.  If  cold  water  is  used 
the  water  may  be  added  a  little  at  a  time  stirring  each  time;  when  heat  ceases 
to  be  given  off  the  lime  is  slaked. 

Before  using,  strain  this  paste  through  a  fine  screen. 

(g)  Mo'asses  is  said  to  render  the  lime  more  soluble  and  to  give  it  greater 
penetrating  power.  Use  in  proportion  of  one  pint  of  molasses  to  five  gallons 
of  the  wash. 

{h)  Alum  tends  to  prevent  rul^bing  and  is  used  in  proportion  of  one  ounce 
to  one  gallon  of  the  wash.  It  would  not  be  needed  in  the  fornuilac  C,  D  or  E 
given  below. 
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(i)       If  a  gloss  is  desired,  dissolve  one  pound  of  bar  soap  in  a  gallon  of  boiling 
water  and  when  it  is  cold  add  it  to  five  gallons  of  the  thick  wash. 

Some  Common  Formulae 

A.  1.    Dissolve  fifteen  pounds  of  common  salt  in  seven  and  one-half  gallons  c^ 

water. 

2.  Slowly  add  one  sack  of  hydrated  lime,  stirring  vigorously. 

3.  Thin  this  to  a  milk  like  consistency  with  water. 

B.  1.    Make  a  paste  of  one  sack  of  hydrated  lime  and  seven  gallons  of  water. 

2.  Dissolve  one  pound  of  common  salt  and  one-half  pound  of  zinc  sulphate 
in  one  gallon  of  boiling  water.     Allow  this  to  cool. 

3.  Pour  this  last  solution  into  the  lime  paste  solution  a  little  at  a  time, 
stirring  vigorously. 

4.  Stir  in  two  gallons  of  skim  milk. 

C.  1.    Soak  five  pounds  of  casein  in  two  gallons  of  hot  water  for  two  hours. 

2.  Dissolve  three  pounds  of  trisodium  phosphate  in  one  gallon  of  water. 

3.  Mix  these  two  and  allow  the  casein  to  dissolve  and  cool. 

4.  Make  a  cream  of  one  sack  of  hydrated  lime  and  seven  gallons  of  water. 

5.  Slowly  add  3  to  4,  stirring  vigorously. 

6.  Just  before  using,  dissolve  three  pints  of  formaldehyde  in  three  gallons  of 
water  and  add  it  very  slowly  to  5,  stirring  vigorously.  Do  not  mix 
more  than  can  be  used  in  one  day. 

D.  1.    Soak  five  pounds  of  casein  in  two  gallons  of  hot  water  for  two  hours. 

2.  Add  three  pints  of  household  ammonia  to  one  gallon  of  water. 

3.  When  cold,  mix  1  and  2. 

4.  Make  a  cream  of  one  sack  of  hydrated  lime  and  seven  gallons  of  water. 

5.  Slowly  add  3  to  4,  stirring  vigorously.  j 

6.  Just  before  using,  dissolve  five  pints  of  formaldehyde  in  three  gallons  of  ' 
water  and  add  it  very  slowly  to  (5),  stirring  vigorously. 

7.  Thin  to  a  milk-like  consistency.  : 

E.  1.  Dissolve  three  pounds  of  glue  in  two  gallons  of  hot  water  and  allow  to  cool.  \ 

2.  Make  a  cream  of  one  sack  of  hydrated  lime  and  seven  gallons  of  water,  i 

3.  Mix  (1)  and  (2),  stirring  vigorously.  j 

4.  Thin  to  a  milk-like  consistency.  ! 

F.  1.  Make  a  cream  of  one  sack  of  hydrated  lime  and  eight  gallons  of  water,  j 

2.  Slowly  add  one  quart  of  crude  carbolic  acid,  stirring  vigorously.      The  | 
quantity  of  acid  may  be  doubled,  if  desired.  | 

3.  Thin  to  a  milk-like  consistency.  I 

G.  1.    Make  a  cream  of  one  sack  of  hydrated  lime  and  seven  gallons  of  water,  j 

2.  Dissolve  six  pounds  of  salt  in  three  gallons  of  boiling  water.  : 

3.  Mix  (1)  and  (2)  when  cold.  j 

4.  Stir  three  pounds  of  Portland  cement  into  (3).  } 


Uses  for  the  Different  Formulae 

Formula  A.  and  B.     Unimportant  outdoor  work,  sheds,  fences  and  trees. 
"        C.  and  G.     Higher  grade  of  work  on  dairies,  buildings  and  trees. 
"        D.     Basements  that  tend  to  be  damp. 
"         E.     Dry  basements. 
"         F.     As  a  disinfectant  wash  but  liable  to  rub. 
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The  Farm  Water  Supply 

and  Sewage  Disposal 


FEATURING: 

1.  Pure  water  supply — where  and  how  to  get  it,  and  how  to  keep  it  pure. 

2.  All  about  wells  and  pumps  and  their  operation. 

3.  That  water  supply  system  of  your  home  solved  at  last,  whether  hand, 
gas,  or  electric  operated. 

4.  The  hydraulic  ram  pumping  spring  water. 

k5.  Equipment  of  your  home  with  plumbing  fixtures. 
6.  Serviceable  water  systems  for  the  stable. 
7.  Sanitary  sewage  disposal  systems  for  lural  homes. 
8.  How  to  take  samples  of  well  water  for  analysis,  and  where  to  send  them 
for  examination. 


WHY  PURE  WELL  WATER. PAYS. 

The  desirability  and  importance  of  an  ample  supply  of  pure  water  on  every 
farm  can  hardly  be  over-emphasized.  Perhaps  more  than  any  other  food 
element,  it  determines  the  healthy  and  robust  developmentof  thebody.  Inversely, 
deadly  disease  germs  finding  access  to  poorly  protected  or  unfortunately  located 
wells  may  bring  death,  with  little  warning,  into  the  family  circle.  Without 
great  expense  the  water  supply  on  the  average  farm  may  be  so  protected  as  to 
prevent  contamination,  and  it  surely  seems  the  part  of  wisdom  in  every  case  to 
ensure  an  abundant  supply  of  pure  water  for  man  and  beast — and  to  have  lavish 
use  made  of  it. 

Obstacles  to  its  Freest  Use. 

But  even  though  the  water  be  pure  there  are  obstacles  in  thousands  of  cases 
which  prevent  its  convenient  use.  Where  the  household  supply  is  drawn  from  a 
well  or  a  stream  at  some  distance  from  the  dwelling  the  physical  labour  involved 
is  great.  It  may  be  assumed  that  when  no  plumbing  is  installed,  ten  gallons 
per  person  per  day  for  all  purposes  is  necessary.     W^ith  a  family  of  four,  some 


one — often  the  housewife — must  carry  400  pounds  of  water  a  day,  or  over  one 
ton  a  week.  Considerable  danger  from  exposure  during  inclement  weather  is 
also  involved,  especially  when,  in  haste  of  the  housework,  womenfolk  leave  hot 
kitchens  to  carry  in  water  without  taking  sufficient  precaution  against  the  cold. 

In  the  stable  much  the  same  conditions  exist.  The  task  of  pumping  water 
by  hand  for  a  large  number  of  live  stock  is  slow  and  arduous — wasteful  of  time 
and  trying  to  the  temper.  And  in  cold,  stormy  weather  the  stock,  when  driven 
to  an  outside  tank  or  an  ice-covered  stream,  will  rarely  drink  sufficient  for  their 
best  performance  or  development. 

The  Remedy. 

The  only  way  out  of  these  difficulties  is  the  installation  of  modern  water 
supply  systems  both  in  the  house  and  stables.  The  advantages  of  these  systems 
certainly  warrant  the  necessary  expense.  Thousands  of  stables  have  been 
equipped  in  latter  years  with  modern  water  systems  which  supply  the  stock 
with  an  abundant  supply  under  the  most  favourable  conditions.  It  is  unfor- 
tunate that  far  fewer  houses  than  stables  are  thus  equipped.  Water  systems 
in  each  case  pay  their  way  in  dollars  as  well  as  in  convenience,  comfort  and 
health. 

This  latter  argument  has  been  well  developed  by  a  practical  farmer,  who 
also  has  lived  in  a  city,  and  whose  experiences  in  this  regard  were  published 
recently  in  an  Ontario  farm  journal.     He  writes  as  follows: — 

"Our  water  system,  more  than  any  other  improvement  that  we  have  made  around  the 
place,  elves  us  unending  satisfaction  and  has  robbed  the  city  home  of  what  was  once  its  leading 
point  of  superiority.  Not  only  have  we  found  it  quite  possible  to  have  running  water,  hot  and 
cold,  in  a  farm  home,  but  the  installation  is  less  expensive  than  it  is  in  the  city.  Our  city  installa- 
tion cost  us  $225,  a  large  part  of  which  was  plumbers'  bills.  Our  farm  bathroom  represents  an 
outlay  of  not  more  then  $150. 

"And  what  a  comfort  is  a  bathroom!  I  enjoy  it  to  the  full.  I  wouldn't  be  without  it  if  the 
cost  were  twice  as  great.  But  the  women  folks  are  the  chief  beneficiaries.  No  more  longing 
for  the  comforts  of  the  old  city  home.  They  have  them  right  on  the  farm.  I  don't  anticipate 
that  they  will  be  instrumental  in  furthering  rural  depopulation,  for,  if  all  reports  be  true,  rural 
women  who  live  without  city  conveniences  have  a  habit  of  sowing  seeds  of  discontent  and  taking 
the  whole  family  ofT  to  town." 

Note  by  the  Author. — Our  recent  work  on  this  matter  of  cost  of  a  plumbing  svstem  for  a 
rural  home  proves  that  a  complete  system  of  plumbing  costs  more  than  $150;  it  is  about  $275 
when  good  quality  fixtures  are  used  and  a  trained  mechanic  installs  it.  If  cheaper  material  be 
used  and  home  labour  be  engaged,  the  cost  of  course  could  be  considerably  less  than  this  figure. 

However,  the  question  of  cost  which  this  farmer  mentions  is  important. 
There  are  few  indeed  but  will  admit  that  a  complete  water  system  and  plumbing 
for  the  farm  is  highly  desirable;  but  many  are  deterred  because  of  the  expense 
involved.  Many  improvements  may  be  made,  however,  such  as  safeguarding 
the  well  from  pollution,  installing  an  hydraulic  ram,  septic  tank,  gravity  system, 
etc.,  which  are  not  very  expensive.  And  when  the  farmer  is  able  to  do  a  good 
deal  of  the  work  himself  the  cost  is  reduced  to  a  point  where  thousands  can 
afford  the  installations.  Many  different  systems  and  devices,  or  modifications 
of  these,  may  also  be  used  according  to  local  requirements  and  the  peculiar 
circumstances  of  each  case.  With  a  practical  working  knowledge  of  the  prin- 
ciples of  farm  water  supply,  water  systems,  equipment  and  sewage  disposal, 
few  indeed  who  have  impure  well  water  and  are  without  household  and  stable 
water  conveniences,  but  can  make  improvements  of  a  most  beneficial  nature  and 
at  a  cost  which  they  can  afford  to  pay. 


Washing  Dishes.     Hot  water  on  tap  at  sink. 


Winter  scene  without  water  system. 
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Purpose  of  this  Bulletin— Service.  | 

To  give  such  information  is  the  purpose  of  this  bulletin  now  presented  to  i 
the  farm  public  of  Ontario.     Practical  information,  as  complete  as  possible  and  i 
so  arranged  as  to  enable  each  reader  to  find  quickly  the  particular  problem  he  \ 
is  most  interested  in,  is  given  regarding  every  phase  of  the  water  question.     To  j 
further  assist  those  who  may  wish  to  make  improvements  or  installations  the  | 
authors  of  this  bulletin  will  gladly  give  personal  attention  whenever  possible  to 
any  question  or  problem  which  may  be  sent  to  them.     All  are  invited  to  make 
use  of  the  appendixes  at  the  back  of  the  bulletin,  to  procure  blanks  as  directed, 
to  fill  them  out  carefully  and  to  forward  them  to  Department  concerned. 


THE  FARM  WATER  SUPPLY 

The  Manner  of  Occurrence  and  the  Quantity. 

In  gaining  an  appreciation  of  water  supply  problems,  and  a  knowledge  of 
how  to  solve  them,  it  is  desirable  first  to  make  a  brief  study  of  the  occurrence  j 
of  underground  water.     The  earth  is  composed  of  a  number  of  layers  or  strata,  j 
Some,  like  sands  and  gravels,  are  loose,  open,  porous,  and  water  passes  through  | 
them  readily;  others,  like  heavy  clay,  hardpan  and  rock,  are  so  compact  and  the  | 
pores  therefore  so  small  that  water  passes  through  them  very  slowly  if  at  all.  I 
These  pervious  or  porous  layers,  and  impervious  or  non-porous  ones  are  very! 
important  from  the  standpoint  of  water  supply.     Frequently  they  are  distributed  j 
somewhat  as  follows:   First,  a  pervious  layer  of  soil  on  the  surface,  thin  in  some 
places  and  thick  in  others.     Secondly,  an  impervious  layer  of  clay,  hardpan  or 
shale  rock.     Thirdly,  a  pervious  layer  of  sand,  gravel  or  shale,  and  fourthly, 
an  impervious  one  of  solid  rock.     But  the  number  may  be  even  greater  than 
this,  or  the  solid  rock  may  extend  right  to  the  surface.     Fig.  1  shows  a  possible  1 
distribution.  j 

When  rain  falls  upon  the  land  shown  in  Fig.  1,  part  of  it  soaks  into  the| 
porous  layers,  as  at  A  or  C,  and  part  may  run  off  over  the  surface.  Also  that| 
which  falls  on  the  impervious  layer  as  at  B  must  find  its  way  over  the  surfaces 
to  the  porous  layers  and  into  them  or  over  their  surface  to  a  stream  or  pond.j 
When  the  porous  layers  at  the  surface  are  saturated  in  part,  the  ground  water-level  | 
would  be  somewhat  as  shown  by  the  dotted  lines.  At  A,  A',  and  C,  dug  wells  sunk  j 
in  the  porous  layers  would  give  a  supply  of  water,  and  the  level  in  the  wells  would ! 
be  the  same  as  the  ground  water  level.  At  B  the  impervious  layer  comes  to  the 
surface  and  a  well  sunk  in  it  would  give  no  water  until  the  porous  layer  beneath 
it  was  struck.  Then  the  water  would  rise  to  the  same  ground  water  level  as  in 
the  well  at  C.  A  well  drilled  at  A  deep  enough  to  strike  the  second  porous  layer  1 
would  produce  a  flowing  or  artesian  well.  At  D,  where  the  surface  layer  becomes! 
quite  thin_,  the  water  would  in  all  probability  break  out,  forming  a  spring,  orl 
saturate  the  soil  all  round,  causing  a  "springy  spot."  And  indeed  it  would  bel 
possible  for  the  water  from  the  second  porous  layer  to  find  a  crevice  or  channel  j 
through  the  upper  layers  and  produce  a  spring  as  at  E.  ! 

The  origin  of  water  in  the  earth  is  not  always  so  evident  as  in  Fig.  1.  Par-; 
ticularly  in  arid  and  semi-arid  regions  is  this  the  case,  e.g.,  in  Saskatchewan, 
and  Alberta  and  in  parts  of  Australia  and  India.  In  many  such  localities  the- 
precipitation  is  not  sufficient  to  saturate  the  surface  layer  and  produce  a  ground! 
water  level  in  it.    And  drilling  even  to  a  depth  of  hundreds  of  feet  may  fail  tol 
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locate  a  water-bearing  stratum  farther  down,  and  yet  occasionally  shallow  wells 
sunk  in  these  areas  tap  veins  or  underground  streams,  rivers  or  lakes,  whose 
sources  we  do  not  know,  nor  their  outlets. 

In  limestone  formations  the  water  occurs  in  crevices  between  the  layers  of 
rock  and  in  underground  holes  or  caverns  or  sometimes  in  channels,  as  illustrated 
in  Fig.  (2)  (a).   ^ 

In  the  granite  types  of  rock,  the  water,  if  any,  occurs  in  the  cracks  or  cleav- 
ages, as  shown  in  Fig.  2  (b). 

The  quantity  of  underground  water  depends  primarily  upon  the  rainfall, 
and  secondly  upon  the  capacity  of  the  soil  and  rock  to  hold  water.  Clays  and 
loams  are  good  water-bearers  but  they  give  it  up  slowly. 

Sandstone  on  the  whole  is  the  best  water-bearer  of  the  solid  rocks,  and  the 
quality  is  second  to  none,  except  that  from  sand  and  gravel  formations.    Lime- 
stone rock  is  a  pretty  good  water-bearer,  a  very  good  supply  being  obtained  if 
the  well  is  sunk  into  open  channels,  or  caverns  in  the  rock.    Granites  and  rocks  } 
of  this  type  are  poor  water-bearers  except  for  wells  drilled  into  intersections  of  i 
many  joints  in  the  bed  of  the  rock.    Sand  and  gravel  beds  usually  give  good  sup- 
plies of  high  quality  water,  and  a  driller  is  lucky  if  he  strikes  a  good  bed  of  this 
material  deep  below  the  surface.    Well  drillers  usually  figure  that  they  can  get 
plenty  of  water  in  sandstone  or  limestone  formations  at  reasonably  shallow 
depths,  100  feet  more  or  less,  and  sometimes  even  in  solid  rock  like  granite,  if 
they  go  deep  enough  to  intercept  sufficient  joints  as  feeders  of  the  well.    They  i 
are  not  so  lucky  in  slate  formations  as  in  granite  rocks,  as  the  former  are  the 
poorest  water-bearers. 

Finding  Water. 

This  has  always  been  a  matter  of  great  concern  among  the  farmers  in  many 
localities,  and  unfortunately  for  them  there  is  no  reliable  method  as  yet  for 
finding  water.  So-called  "water  diviners"  may  help  in  some  cases,  but  they  fail 
as  often  as  they  succeed,  or  oftener,  and  therefore  are  not  reliable  indicators. 
The  electrical  water-finder  likewise  has  failed.  In  view  of  these  facts  we  think 
that  the  following  statement  t9.ken  from  Fuller's  text  on  "Domestic  Water 
Supplies"  is  not  far  astray,  "so  far  the  only  scientific  basis  for  locating  water! 
is  a  knowledge  of  the  laws  of  occurrence  and  movements  of  the  ground  wate,r, 
for  on  these  factors  depend  the  quantity,  the  quality  and  safety  of  the  supply," 
This  means  that  the  best  clue  to  the  occurrence  or  not  of  underground  water 
is  a  knowledge  of  the  soil  and  rock  beneath  the  locality  in  question.  The  char- 
acter and  depth  of  the  existing  wells  in  the  locality  may  also  be  a  useful  guide, 
or  the  logs  of  such  wells  if  available. 

How  TO  Keep  the  Water  Supply  Pure. 

The  Provincial  Board  of  Health,  in  its  laboratories  at  Toronto,  and  the 
Ontario  Agricultural  College,  Guelph,  have  tested  thousands  of  samples  of  water 
from  wells  in  rural  districts  yearly,  and  the  results  show  that  there  is  a  great  deal: 
of  contamination  of  well  water — about  eighty-five  per  cent,  of  those  tested  were 
contaminated.  For  this  reason  we  wish  to  call  special  attention  here  to  the 
location,  construction  and  care  of  wells  in  order  that  the  character  of  the  water 
may  be  improved.  i 

As  to  the  matter  of  location,  wells  should  be  located  on  higher  ground  thani 
auy  possible  source  of  contamination  such  as  a  barnyard,  or  cesspool,  and  always 
at  a  safe  distance,  100  feet  in  ordinary  soils  and  probably  twice  that  distance  in 
loose,  porous  soils  like  coarse  sands  and  gravels. 


The  construction  of  shallow  or  dug  wells  should  be  carried  out  as  indicated 
in  Figs.  3  (b)  and  4,  in  order  to  keep  out  surface  and  underground  contamination. 
The  same  materials  or  manner  of  construction  need  not  be  employed  in  all  cases, 
but  the  principles  indicated  should  be  applied  strictly  in  every  instance. 
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(a)  Poor  dug  well.  (b)  Good  dug  well 

Fig.  3. — Shallow  dug  well. 

DIFFERENT  TYPES  OF  WELLS 

Our  Main  Source  of  Water  Supply. 

There  are  three  or  four  standard  types  of  wells — the  dug,  the  drilled,  the 
^driven J  and  the  bored. 

The  Dug  Well 

When  the  ground  water  occurs  in  soils  or  loose  materials  that  can  be  dug  or 
picked,  and  within  a  reasonable  depth,  the  dug  or  shallow  well  is  the  common 
type.    Since  the  ground  water  seeps  through  soils  very  slowly,  particularly  the 
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clays,  the  dug  wells  have  to  be  made  large  in  circumference  in  order  to  provide  i 
sufficient  seepage  area  to  let  enough  water  into  the  well.    As  a  rule,  they  vary  j 
in  depth  from  10  to  100  feet,  but  they  may  be  deeper.     Figs.  3  and  4  illustrate 
typical  dug  wells  and  how  they  should  be  cribbed  and  covered. 

Many  shallow  wells  go  dry  in  time  owing  to  changed  conditions  of  the  soil  | 
and  become  dry  wells.  In  some  cases  it  pays  to  dig  them  deeper  or  else  bore  or 
drive  in  the  bottom  of  them  until  water  is  struck.  If  bored,  it  would  be  necessary  i 
to  case  the  hole,  and  the  casing  should  be  brought  up  to  the  surface  in  order  to  i 
keep  out  contamination  that  might  enter  the  dry  well.  This  type  is  illustrated  ! 
in  Fig.  5  (5).  I 

The  Drilled  Well. 

This  is  the  deep  type  sunk  through  soil  or  rock  formation  by  a  special  tool  i 
or  machine  operated  by  the  professional  well  driller.    Water  may  be  struck  at 
various  depths,  frequently  at  200  or  300  feet,  but    sometimes    much  greater 
depths^are  required.    Since  the  water  comes  from  such  low  levels  it  is  almost 
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Fig.  5. — Two  types  of  deep  wells,  brick  and  bored. 

certain  to  be  pure^'and  wholesome.  The  quantity  is  variable,  depending  on  the 
nature  of  the  water-bearing  strata  that  are  tapped.  The  size  of  the  hole  varies 
from  three  to  six  inches,  and  it  passes  down  through  the  surface  layer  of  soil 
and  through  the  non-porous  layer  of  clay  or  rock  below  it  into  a  second  water- 
bearing layer  beneath.  The  bore  is  protected  with  a  water-tight  wrought-iron 
casing,  which  when  the  rock  is  penetrated  is  driven  firmly  into  the  rock  to  exclude 
surface  water,  but  no  casing  is  used  through  the  rock. 

The  contract  for  boring  a  well  is  usually  made  on  the  basis  of  so  much  per 
foot,  which  price  includes  casing  and  testing  for  water,  etc. 

The  drilled  well  is  one  of  our  best  and  most  reliable  wells  and  is  very  common 
in  certain  areas.    Various  drilled  wells  are  illustrated  in  Figs.  5  (&),  14  and  34. 


Driven  Wells, 

Where  the  soils  are  such  that  a  pipe  can  be  driven  down  into  a  porous 
water-bearing  stratum  such  as  sand  or  gravel,  then  driven  wells  may  be  con- 


structed  much  more  easily  and  cheaply  than  dug  wells.    The  method  of  procedure 
is  as  follows: 

1.  A  well  point  (such  as  shown  in  Fig.  6)  is  procured. 

2.  The  point  is  screwed  on  to  a  pipe  of  the  proper  size,  and  a  driv^  cap  on 
the  top  of  the  pipe.  Usually  1/^  or  13/^-inch  pipe  is  used  for  ordinary  farm  wells. 

3.  The  point  and  pipe  are  driven  into  the  ground  by  sledge,  maul,  or  drop 
weight,  until  the  end  is  just  above  ground.  Care  should  be  taken  to  have  the 
pipe  perpendicular.  Sometimes  when  a  hard  layer  of  soil  is  struck  the  pipe  is 
withdrawn  and  a  hole  bored  through  the  hard  layer  by  a  special  auger,  and  then 
the  driving  continued. 

4.  Another  length  of  pipe  is  then  put  on,  and  the  operation  repeated. 
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Fig.  6. — Types  of  well  points. 


5.  Tests  for  water  are  made  from  time  to  time.  This  is  done  by  letting  down 
a  plumb  bob  inside  the  pipe. 

6.  For  a  satisfactory  supply  of  water  the  point  should  be  driven  a  consider- 
able distance  into  the  porous  layer,  but  care  must  be  taken  not  to  drive  through  it 
into  the  non-porous  layer  beneath.  To  ascertain  whether  the  supply  is  adequate 
a  pump  is  attached  to  the  top  of  the  pipe  and  pumping  is  continued  for  several 
hours.  If  the  supply  fails  under  this  test,  the  point  should  be  driven  deeper  in  the 
porous  layer.  Where  the  water-level  is  more  than  twenty-five  feet  down,  the  hole 
would  have  to  be  large  enough  to  admit  the  pump  cylinder  to  the  required  depth. 

7.  The  pump  is  then  fixed  permanently  in  place.  There  are  three  methods 
of  doing  this:  If  there  is  no  danger  of  freezing,  the  pump,  including  cylinder 
and  sucker,  may  be  placed  entirely  above  ground,  the  cylinder  being  screwed 
directly  to  the  pipe  when  the  drive  cap  is  removed.  Or  the  pump  may  be  placed 
in  kitchen  or  stable,  as  desired.  If  there  is  danger  of  freezing,  a  shallow  dry  well 
as  seen  in  Fig.  5  (&),  may  be  dug  as  far  down  as  the  first  joint  in  the  pipe, 
when  the  top  length  is  removed  and  the  pump  placed  in  its  stead,  the  cylinder 
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being  down  near  the  bottom.  This  dry  well  for  the  pump  should  be  cribbed  and 
a  tight  cover  provided,  but  the  cribbing  need  not  be  backed  with  cement  or 
puddled  clay.    The  third  method  is  to  put  the  cylinder  in  the  drive  pipe. 


Fig.  7. — (a)  Sinking  the  open   10-inch  drive  pipe. 


Fig.  7. — (b)  Sand  filter,  to  be  placed  in  open  drive  pipe. 

The  driven  well  is  sometimes  constructed  without  a  drive-point.  In  this  case 
the  open  pipe  is  driven  down  until  driving  becomes  difficult,  when  the  cap  is 
removed,  water  poured  into  the  pipe  and  the  soil  after  being  loosened  by  a  drill 
is  removed  by  means  of  a  sand  pump.  When  the  water-bearing  layer  is  struck 
the  pipe  is  driven  a  short  distance  into  it  and  then  the  hole  sunk  somewhat 
farther  by  means  of  the  drill  and  sand  pump. 
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Fig.  7. — (c)  Withdrawing  open  drive  pipe. 
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Fig.  7.— (d) — Quicksand  wells  and  points  described. 
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The  water  from  a  driven  well  is  turbid  at  first,  but  after  a  time  becoijies 
clear,  as  the  finer  particles  of  soil  are  gradually  removed  from  the  areas  about 
the  point. 

The  advantages  of  the  driven  well  are: 

1.  Its  cheapness. 

2.  Its  sanitary  qualities.  Surface  water  cannot  reach  the  point  without 
filtering  through  twenty  to  twenty-five  feet  of  soil. 

Driven  Well  in  Quicksand. 

Sometimes  in  driven  wells  the  sand  is  so  fine  that  it  blocks  up  the  ordinary 
drive  point.  In  overcoming  this  considerable  success  has  been  attained  by  using  a 
special  filter  attached  to  the  suction  pipe  as  shown  in  Fig.  7  {b)  and  {d).  The  filter 
is  made  similarly  to  the  drive  point,  only  being  larger,  about  six  to  eight  inches  in 
diameter  and  three  feet  long.  In  this  case  an  open  drive  pipe  or  casing  is  used, 
and  it  must  be  large  enough  to  admit  the  filter,  and  a  jacket  of  gravel,  usually 
about  ten  inches  in  diameter.  A  good  pipe  for  this  purpose  may  be  made  of  very 
heavy  galvanized  iron  sheeting,  the  sections  being  detachable  and  with  a  locking 
device.  When  the  pipe  has  been  driven  down  into  the  water-bearing  area  all 
the  earth  is  removed  from  it,  then  a  foot  or  so  of  coarse  gravel  placed  in  the 
bottom,  the  filter  screwed  to  the  suction  pipe  and  set  on  the  gravel,  and  enough 
fine  gravel  put  in  to  fill  the  space  between  the  filter  and  the  drive-pipe.  The 
latter  is  then  withdrawn,  as  shown  in  Fig.  7  (c),  and  the  pump  attached  to  the 
top  of  the  suction  pipe. 

The  Bored  Well. 

In  instances  where  the  soil  is  quite  loose  and  free  from  stones  and  boulders, 
and  where  a  good  water-bearing  layer  of  material  lies  within  twenty  or  thirty  feet 
of  the  surface,  at  any  rate  not  exceeding  fifty  feet,  the  well  or  hole  may  be  sunk 
by  an  auger,  if  hole  is  two  or  three  inches  in  diameter,  or  by  a  special  soil  auger 
or  well  borer  for  larger  holes. 

In  the  small-sized  ones  the  hole  is  not  big  enough  to  admit  a  cylinder,  and 
consequently  the  water  must  lie  within  the  suction  distance,  say  twenty  to 
twenty-five  feet  from  the  surface  where  the  cylinder  must  of  necessity  be  located. 

The  smaller  wells  are  cased  with  iron  pipe  IJ^  or  2  inches  in  diameter  and 
the  larger  ones  with  wooden  casings  or  cement  tile.  The  casings  should  be  forced 
to  a  depth  a  little  lower  than  the  water  level,  and  if  soil  at  the  bottom  of  the 
hole  is  not  loose  or  gravelly  the  lower  portion  of  the  casing  should  be  perforated 
to  facilitate  ingress  of  water.  If  quicksand  or  very  fine  material  is  encountered, 
a  drive  point  or  screened  pipe  may  have  to  be  attached  to  the  lower  end  of  the 
suction  pipe.  If  coarse  gravel  be  dropped  around  this  filter  or  screen  it  will 
often  be  beneficial  in  preventing  clogging  of  the  pipe  by  entrance  of  sand. 

Artesian  Wells. 

The  classification  of  wells  just  described  is  based  upon  the  different  methods 
of  sinking  wells.  The  artesian  type  is  a  particular  one,  being  named  after  a 
small  town  called  Artois,  in  France,  where  a  noted  well  of  this  kind  once  existed. 
Its  occurrence  and  manner  of  flow  is  its  peculiar  feature  and  it  is  well  illustrated 
in  Fig.  1,  page  00.  It  will  be  noted  in  this  figure  that  the  head  of  water  for  the 
porous  layer  into  which  the  artesian  well  is  sunk  is  very  much  higher  (see  C  on 
the  left)  than  level  of  water  in  same  porous  layer  on  the  right.    The  greater  this 
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difference  the  stronger  the  flow  will  be.    These  wells  may  overflow  or  not,  depend- 
ing upon  their  volume  and  strength. 

The  pump  may  be  installed  on  such  a  well  in  the  same  manner  as  on  a  drilled 
one,  except  where  flow  is  very  strong,  when  all  that  is  needed  is  a  delivery  pipe 
to  convey  water  to  level  or  point  where  water  is  required. 

Springs. 

Next  to  wells  as  a  source  of  water  supply  are  the  springs.  In  certain  areas 
the  geological  formation  is  very  favourable  to  the  occurrence  of  springs,  in  others 
it  is  quite  the  reverse.  Springs  vary  in  respect  to  mode  of  origin,  manner  of 
emergence,  in  size,  depth  of  origin,  and  the  nature  of  the  water.  Springs,  as  a 
rule,  produce  the  purest  and  most  wholesome  water  we  have,  and  a  large  share 
of  them  yield  a  lot  of  water  the  year  round,  and  never  fail  even  in  the  severest 
droughts. 

The  service  rendered  by  springs  depends  upon  their  capacities,  and  their 
elevation  and  location  in  respect  to  the  farm  buildings.     If  a  good  spring  is 
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Fig.  8. — Suggestion  for  simple  filter  to  make  soft  or  cistern  water  drinkable. 


located  reasonably  close  to  the  home  and  on  higher  ground,  the  water  may  be 
supplied  by  gravity  to  the  buildings,  as  shown  in  Fig.  40,  or  if  on  lower  ground 
it  may  be  pumped  up  by  the  hydraulic  ram,  as  described  and  illustrated  on 
pages  27  to  35,  or  if  the  spring  be  close  to  the  buildings  the  water  may  bee  arried 
or  pumped  into  the  buildings.  Again,  if  springs  are  located  in  the  pasture  land 
they  afford  excellent  watering-places  for  the  stock  during  the  pasturage  season 
or  maybe  even  in  the  winter  time  if  they  are  not  too  far  away. 

If  springs  are  to  be  used  as  regular  supplies  of  water,  it  is  worthwhile  to 
improve  and  protect  them  by  cleaning  out  a>nd  probably  deepening  the  basin, 
cribbing  up  its  sides  and  putting  on  a  lid  or  top  to  exclude  foreign  matter,  as 
illustrated  in  Figs.  26  and  40. 
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FARM  PUMPS. 

Classification  of  Pumps. 

1.  House  lift  and  force  pumps.     Figs.  9  (a  and  h)  and  12. 

Pitcher  spout  and  cistern  lift  pumps  for  shallow  wells  and  cisterns.  House 
force  pumps  for  hand  use  in  domestic  water  supply.  Either  with  base  or  bracket 
support.  This  class  includes  the  two  newer  types,  namely,  double  action 
oscillating  and  tandem.  In  the  ordinary  house  pumps  the  cylinder  may  be  in 
the  standard  or  lowered  as  a  separate  unit. 

2.  Set  length  lift  and  force  pumps.     Figs.  10  and  11. 

The  cylinder  is  below  the  platform.  Non-freezing  outdoor  pumps  for  shal- 
low wells  and  cisterns  for  both  hand  and  windmill  use.  The  set  length  or  pipe 
between  head  and  cylinder  limited  to  three  or  four  feet  or  thereabouts. 


Note.  These  Pumps/lreNotOesigedFor 
Use  )f^t/i/litPtpssure  TanMs. 


Fig.  12 — Four  types  of  modern  hand  force  and  lift  pumps. 

A  is  a  semi-rotary  pump.      B  is  a  cog-geared  wall  pump.      C  is  fitted  with  bracket  at  base. 

D  is  a  section  view  of  double  internal  cylinder  pump  marked  E. 

All  are  very  easy  to  operate. 

J.   Well  and  windmill  pump  standards.     Figs.  .13  (&,  d  and  g). 

Heavier  pumps  than  the  preceding,  either  lift  or  force  and  for  either  shallow 
or  deep  wells,  the  cylinder  or  working  barrel  being  separate  and  usually  sub- 
merged. The  ordinary  windmill  pump  is  typical  of  this  class.  May^be  oper- 
ated by  hand,  windmill  or  by  gasoline  engine. 

4.  Deep  well  working  heads.     Figs.  13  (a  and  h)  and  14  (6). 

These  are  strongly  built.  Newer  types  have  automatic  oiling,  have  brass, 
artesian  well  and  other  special  types  of  cylinders.  Operated  by  electric  motor, 
gasoline  engine  or  windmill.  Cylinder  is  submerged.  Pumps  directly  over 
the  well. 

5.  Horizontal,  single  and  double  acting,  the  latter  being  power  driven. 

Many  uses,  such  as  contractors'  use,  water  tank  service  in  factories  and 
mills.     Pneumatic  tank  service  for  large  estates,  bowling  green  water  service. 

Figs.  18  and  20. 

6.  Hydro- pneumatic  water  systems. 

These  may  be  shallow  or  deep  well  types.  All  are  supplied  with  air  valve, 
operated  by  hand,  electric  motor,  windmill  or  gasoline  engine.  These  types 
are  used  for  pumping  water  into  compression  tanks  for  supplying  private 
homes,  large  estates  and  institutions  with  water  service.     Fig.  39. 
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Fig.  13. — Various  types  of  shallow,  deep  well  heads  and  pumps.     Hand,  electric, 

gasoline  and  wind  engine  driven. 
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Fig.  14. — Two  types  of  heavy  duty  pumps. 
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Principle  of  Pumping  Water. 

In  this  connection  the  reader  is  referred  to  Figs.  15  and  16  as  aids  to  fully 
understanding  just  how  the  ordinary  pump  is  able  to  lift  and  force  water  from 
one  level  to  another. 
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Fig.  15. — Stages  in  the  action  of  the  suction  pump. 

(a)  The  pump  before  use,  both  valves  closed. 

t(b)  First  up-stroke — air  in  cylinder  being  forced  out  through  valve  in  plunger. 
(c)  First  up-stroke — air  pressure  in  cylinder  reduced.      Atmospheric  pressure  on 
water  in  well  drives  water  part  way  up  the  suction  pipe, 
(d)  The  water  has  reached  cylinder,  plunger  moving  down. 
(e)  Up-stroke — water  begins  to  flow  from  spout. 
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Fig.  16. — (a)  Suction  pump,  showing  parts. 

(b)  Cylinder  and  sucker,  showing  parts. 
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In  the  first  place  the  atmosphere  at  the  sea-level  has  weight  or  pressure 
enough  to  sustain  a  column  of  mercury  thirty  inches  long  or  its  equivalent  a 
column  of  water  thirty-four  feet  long,  water  being  13.6  times  lighter  than  mer- 
cury. This  means  that  if  all  the  air  in  the  cylinder  shown  in  Fig.  16  were  placed 
thirty- four  feet  above  the  water  level,  and  all  the  air  removed  from  it,  the 
atmospheric  pressure  on  the  water  in  the  well  would  raise  the  water  into  the 


The  Efficiency  Of  A  Pump  Depends  targelj  Upoiv 
Th€  Cylirvdcr ,  LeatKcr5  And  Checks, 


Fig.  17. — Deep  well  cylinders,  plungers  and  checks. 


cylinder  and  fill  it.     After  this  had  occurred   the  function  of  the  plunger  or 
bucket  would  be  to  lift  the  water  to  the  surface  and  deliver  it. 

The  principle  of  pumping,  therefore,  is  an  inequality  of  pressure  in  the 
pump  cylinder  and  on  the  water  surface  in  the  well  or  other  source  of  supply. 
Since  the  atmospheric  varies  over  the  earth's  surface  being  less  than  thirty-four 
feet  at  most  places  and  chiefly  because  it  is  not  possible  to  maintain  a  perfect 
vacuum  in  a  pump  cylinder,  it  is  not  feasible  to  use  a  suction  distance  of  thirty- 
four  feet,  but  only  about  twenty-two  feet. 
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Pump  Cylinders. 

The  pump  cylinder  is  the  cyhndrical  chamber  in  which  the  plunger  or 
bucket  operates.  They  are  constructed  of  metal,  the  best  ones,  and  particularly 
those  used  in  deep  wells,  are  made  of  seamless  drawn  brass  tubing  or  else  of  iron 
lined  with  brass  or  some  alloy.  The  shallow  well  type  of  cylinder  is  illustrated 
in  Fig.  16  (b)  and  the  deep  well  ones  in  Fig.  17.  The  chief  difference  between 
the  construction  of  the  two  types  is  the  manner  of  attaching  the  caps,  the  former 
having  outside,  while  the  latter  have  inside  caps.  For  this  reason  the  largest 
possible  cylinder  can  be  put  into  a  given  size  of  well  casing. 

The  size  of  cylinders  is  rated  by  the  diameter  in  inches  and  the  length  of 
the  stroke.  The  following  table  may  be  found  useful  in  deciding  upon  the 
proper  size  to  use  in  any  well.  The  different  types  of  plungers  and  styles  of 
valves  are  clearly  shown  in  Fig.  17. 
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Capacity  of  Pumps 

The  capacity  of  pumps  depends  on  three  things,  namely,  the  inside  diameter 
of  the  cylinder,  the  length  of  the  working  stroke  and  the  number  of  strokes 
per  minute. 

The  following  table  gives  the  capacities  for  cylinders  two  to  six  inches  in 
diameter  and  on  a  basis  of  forty  strokes  per  minute  in  case  of  6-inch,  8-inch  and 
10-inch  strokes. 


Diameter  of  Cylinder 

Gallons  raised  per  hour  at  the  rate  of  forty  strokes 

in  inches 

per  minute  to  level  of  pump. 

6-inch  stroke. 

8-inch  stroke. 

10-inch  stroke. 

2  inches 

163 

220 

275 

3      " 

365 

487 

608 

4     « 

652 

8,69 

1,086 

5      « 

1,020 

1,360 

1,700 

6     « 

1,460 

1,947 

2,433 

Rule  for  calculating  capacity  of  a  pump  in  gallons  per  minute. 

Square  the  diameter  of  the  cylinder  in  inches  by  length  of  stroke  in  inches 
by  number  of  strokes  per  minute  and  divide  the  product  by  352. 


Power  Pumping 

The  power  required  for  pumping  depends  primarily  upon  two  factors, — 
the  weight  of  the  liquid  to  be  pumped  per  minute  and  the  vertical  height  it  has 
to  be  raised  from  the  source  of  supply  to  the  point  of  delivery.  Besides  this, 
allowance  must  be  made  in  practice  for  the  power  needed  to  overcome  the  losses 
in  the  pumping  outfit  and  the  friction  in  the  pipe  lines. 
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Either  of  the  following  rules  may  be  used  to  calculate  the  actual  H.P.  for    i 
pumping  water. 

WxH 

H.P.  = S 

33000  X  E 

Where  W  Is  weight  of  water  pumped  in  lbs.  per  minute,  H  is  the  total  head    ' 
in  feet  including  friction  in  pipe  lines,  and  E  is  the  efficiency  of  the  pump.     E 
may  be  taken  at  80  or  85%,  or 

G.P.M.xH 
H.P.  = 

3960  X  E 

Where  G.P.M.  =  gals.  pumped  per  min.,  H  =  total  head  and  E  is  efficiency 
of  the  pump. 


Pressure 


Gasolene 
£t\q%ne 


//^  SuppWP«V«Toi4ousc  /Ind  Barn  . 


rVolv^c 


Belt  Tightener 


Fig.  18. — Heavy  duty  pumps  with  and  without  tank.     Shallow  well  pumps 

will  pump  air  and  water. 

Friction  Table 

Friction  of  water  in  pipes  one-half  to  three  inches  in  diameter  and  discharging 
one  to  fifty  gals,  per  min. 

Loss  OF  Head  in  feet  due  to  Friction,  per  100  feet  of  New,  Smooth  Wrought  Iron  Pipe 


Gals. 

34-inch 
Pipe 

^-inch 
Pipe 

1-inch 
Pipe 

iK-inch 
Pipe 

134-inch 
Pipe 

2-inch 
Pipe 

23^-inch 
Pipe 

3-inch 
Pipe 

per 
Min. 

Fric. 

Fric. 

Fric. 

Fric. 

Fric. 

Fric. 

Fric. 

Fric. 

1 
2 
3 
4 
5 

10 
15 

1.50 

5.30 

11.30 

19.20 

29.00 

105.00 

1.40 

2.90 

5.00 

7.50 

27.10 

57.00 

97.00 

0.90 

1.52 

2.3,2 

8.40 

18.90 

30.10 

45 .  50 

64.00 

85.00 

109.00 

0.40 

0.60 

2.18 

4.65 

7.90 

11.90 

16.90 

22.30 

28.50 

35.20 

43.20 

0.19 

0.28 

1.02 

2.25 

3.70 

5.60 

7.80 

10.30 

13.30 

16.60 

20.20 

0  C9 

0.36 

0.81. 

1.29 

1.96 

2.73 

3.66 

4.68 

5.80 

7.10 

0.05 
0.12 
0.25 
0.43 
0.66 
0.92 
1.23 
1.57 
1.97 
2.38 

0.05 
0.11 

20 

0.18 

25 

0.27 

30 

0.38 

35 

0.51 

40 

0.65 

45 

0.80 

50 

0.98 
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Suppose  we  wish  to  pump  30  gals,  of  water  per  min.  against  a  combined 
lift  and  force  of  200  ft.,  through  a  pipe  two  inches  in  diameter  and  300  ft.  long. 

Friction  loss  in  100  ft.  of  two-inch  pipe  discharging  30  gals,  per  min.  is 
according  to  the  tables,  2.73  ft.  Therefore  for  300  ft.  of  pipe  friction  loss  would 
be  2.73  X  3  =  8.19  ft.  Adding  this  to  the  pumping  head  of  200  ft.  the  total  head 
=  208.19  ft.  W  or  weight  of  water  pumped  per  min.  is  30  x  10  (lbs.  in  1  gal. 
Imperial)  or  300  lbs.     Take  E  to  be  85  per  cent. 

WxH        300x208.19 

Actual  H.P.= —  = =  2 

33000  xE       33000  X.  85 
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Fig.  19. — Pump  run  by  air-cooled  gas  engine. 

Power  Re<,)uired  for  Pumping  Water. 

Under  ordinary  conditions  very  little  power  is  required,  as  indicated  for  a 
few  instances  in  the  following  table: 


Size  of  Cylinder 

Gals 

pumped  per  hour 

H.P.  for  100  ft. 

H.P.  for  200  ft. 

in  inches. 

on 

a  10-inch  stroke. 

elevation. 

elevation. 

2-inch 

200 

Vs 

M 

3-inch 

735 

M 

^ 

4-inch 

1,300 

3/5 

1 

5-inch 

2,000 

4/5 

w? 

6-inch 

2,935 

^H 

2 

Note. — The  H.P.  values  given  in  the  table  are  theoretical,  to  get  the  actual  size  of  gasoline 
engine  required  multiply  these  values  by  two.  Size  of  electric  motor  multiply  them  by  one 
and  a  half. 

Pumping  by  Gasoline  Engines. 

Where  electric  power  or  windmill  is  not  available,  the  gas  engine  is  often 
used  for  pumping  water  into  open  or  compression  tanks.  As  seen  in  the  pre- 
ceding Power  Table,  only  a  very  small  engine  is  required.  If  desired,  a  cut-out 
device  may  be  installed  between  the  tank  and  the  engine  for  the  purpose  of 
stopping  the  engine  when  the  open  tank  is  full,  or  in  case  a  compression  tank 
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is  used,  when  the  pressure  reaches  40  or  50  lbs.  Fig.  18  shows  a  small 
water-cooled  engine  belted  to  a  shallow  well  bulldozer  pump  for  filling  a  large 
compression  tank  to  serve  both  house  and  stables,  lawn,  etc.  In  Fig.  19  is 
illustrated  a  small  air-cooled  gas  engine  pumping  unit.  The  pump  is  double 
cylinder,  single  acting,  with  a  total  capacity  of  about  400  gallons  per  hour. 
There  is  an  automatic  switch  for  stopping  the  engine  when  connected  to  tanks, 
as  described  above.  The  engine  is  easily  started  and  operates  very  satisfactorily. 
It  is  practicable  only  on  cisterns  or  shallow  wells  or  wherever  the  unit  can  be 
placed  within  a  twenty-two  foot  elevation  of  the  water-level  of  the  source. 

Pump  Jacks. 

In  connecting  up  a  gasoline  engine  to  the  ordinary  well  pump,  either  shallow 
or  deep,  some  form  of  jack  is  required,  common  types  being  shown  in  Figs.  14  (b) 
and  20.    They  are  back-geared  at  certain  ratios,  say  five  to  one,  eight  to  one,  etc., 
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Fig.  20. — Two  types  of  pressure  tank  pumps  and  Jacks. 
A. — Suitable  for  vertical  pumps.     B. — For  horizontal  pumps. 


SO  that  the  speed  is  reduced  to  give  the  proper  number  of  strokes  to  the  pump 
rod,  provided  that  the  right  size  of  pulley  is  used  on  the  engine.  In  the  regular 
power  pumps  of  modern  design,  both  for  shallow  and  deep  wells,  illustrated  in 
Figs.  13  (a  and  b)  and  lib,  respectively,  the  gearing  is  wholly  encased  and  runs 
in  oil,  which  is  an  excellent  feature. 

How  to  Calculate  size  of  pulley,  either  driver  or  driven. 

speed  of  driver  x  its  diameter 


Rules: — (1)   Diameter  of  driven 


(2)   Diameter  of  driver 


speed  of  driven. 

speed  of  driven  x  its  diameter 


speed  of  driver. 


Problem:— An  engine  has  a  speed  of  400  R.P.M.     The  pulley  on  the  jack 
is  twelve  inches,  the  back  gear  is  five  to  one.     What  size  of  pulley  is  required 
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on  engine  to  run  pump  at  forty  strokes  per  minute?     The  driven  pulley  in  this 
case  is  the  one  on  the  jack,  and  its  R.P.M.  is  40  x  5  or  200. 
Therefore  diameter  of  driver  (pulley  on  engine) 

200  X  12 

= =  6  inches. 

400 

By  following  Rule  2  the  diameter  of  the  driven  (pulley  on  jack)  may  be  similarly 
calculated. 

Pumping  Water  by  Windmill. 

Figs.  21  and  22 

Another  instance  of  power  pumping  is  the  use  of  the  windmill.  It  is  a  very 
satisfactory  method  of  pumping  water,  and  as  a  result  there  is  a  very  good 
demand  for  windmills.     The  best  way  to  adapt  their  use  to  farm  supply  is  to 
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Fig.  21. — Windmill  operating  on  compression  and  open  water  tanks. 

install  a  compression  tank  in  the  house  and  an  open  tank  in  the  barn,  the  latter 
being  supplied  from  the  former.  The  operation  is  automatic,  the  wheel  being 
pulled  out  of  the  wind  when  pressure  in  compression  tank  reaches  40  to  50  lbs. 
and  reversed  when  it  drops  to  20  lbs.  The  newer  designs  of  mills  are  much 
superior  to  the  older  ones,  since  the  gears  run  in  an  oil  bath  requiring  to  be 
filled  only  once  in  several  months,  and  frictionless  bearings  and  other  improve- 
ments have  greatly  increased  its  efficiency  as  a  pumping  power. 


The  Pumping  Capacity  of  Windmills. 

The  windmill  depends  upon  the  velocity  of  the  wind  for  its  power,  and  if 
there  is  no  wind  there  is  no  power  available.  The  strongest  argument  that  can 
be  used  against  the  windmill  is  that  it  is  no  use  in  calm  weather.  This  is  true, 
and,  therefore,  the  windmill  cannot  be  used  to  drive  any  machine  which  would 
have  to  operate  in  all  kinds  of  weather  or  at  any  time  regardless  of  the  weather. 
In  respect  to  pumping  water  for  domestic  use,  this  objection  or  weakness  can 
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be  largely  overcome  by  using  a  storage  tank  or  reservoir  sufficiently  large  to 
hold  three  or  four  days'  supply  of  water.  In  this  country  it  is  a  rare  thing  to 
have  more  than  a  day  or  two  of  calm  weather  at  one  time,  and  therefore  it  is 
quite  practicable  to  have  a  good  supply  of  water  on  hand  at  all  times  if  a  reason- 
able amount  of  storage  is  provided  for.  For  instance,  in  Canada  the  average 
velocity  of  the  wind  is  eight  miles  per  hour  for  from  5,000  to  6,000  hours,  and 
approximately  a  16-mile  wind  for  about  3,000  hours,  for,  roughly  speaking,  ten 
hours  per  day.  In  other  words,  on  the  average  over  Canada  there  are  from 
208  to  250  days  of  the  365,  or  two  out  of  three,  when  there  is  an  8-mile  wind 
for  ten  hours  each  day,  and  125  days,  or  more  than  one  out  of  three,  with  a  wind 
velocity  of  sixteen  miles  for  a  10-hour  period  per  day.  In  consulting  Table  I, 
it  is  seen  that  a  10-foot  windmill  operating  with  an  8-mile  wind  and  with  a  2-inch 
cylinder  will  lift  55  gallons  per  hour  or  550  gallons  per  lO-hour  period  through 
a  total  elevation  of  216  feet.  This  amount  of  water  will  meet  the  daily  needs 
of  a  large  household  and  about  forty  head  of  cattle,  but  the  pumping  is  not 
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1 3  32     Fig.  22. — Barn  supplied  with  water  from  house  pressure  tank  and  from  barn  roof. 


quite  fast  enough  to  meet  three  days'  requirements  in  two  days,  but  according 
to  the  table  a  234-inch  cylinder  would  do  so  if  elevation  did  not  exceed  171  feet. 
Or  making  the  same  calculation  with  a  16-mile  wind  operating  one  out  of  three 
days  we  find  by  the  table  under  column  15  miles  (nearest  to  the  16-mile  wind), 
that  with  a  23/^-inch  cylinder  the  water  pumped  would  be  161  gallons  per  hour, 
or  1,610  gallons  per  ten  hours  through  an  elevation  of  259  feet.  This  amount 
would  be  quite  ample  for  three  days'  supply  for  the  case  under  consideration. 
It  would  appear  then  that  the  wind  blows  frequently  enough  and  hard  enough 
to  pump  all  the  water  the  Canadian  farmers  require  for  their  households,  and 
their  herds. 

At  the  Ontario  Agricultural  College,  Guelph,  Ont.,  a  very  accurate  record 
of  the  wind's  velocity  and  direction  is  kept,  and  the  records  of  average  velocity 
are  as  follows : — January,  12.5  miles;  February,  12.3;  March,  12.0;  April,  13.0; 
May  11.0;  June,  8.5;  July,  6.4;  August,  7.0;  September,  7.8;  October,  11.0; 
November,  12.5;  December,  10.2.     These  figures  are  interesting  for  two  reasons, 
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— first,  in  showing  that  there  is  enough  of  wind  to  pump  all.  the  water  the  farmers 
need;  and  second,  that  the  wind  is  strongest  during  the  months  when  the  cattle 
are  in  the  stables  and  more  water  is  needed  at  the  buildings  than  in  the  summer 
when,  as  a  rule,  the  stock  drink  from  other  sources  of  supply  out  in  the  pastures. 

Table  showing  Gallons  Pumped  per  hour  and  Total  Elevation  that  Water  can  be    . 
Raised  with  Different  Cylinders  and  Different  Wind  Velocities  by  8-foot 

AND  10-foot  Mills. 


Diameter 

Wind  Veloriti 

es  per  Hour. 

of  Cylinder 

in  inches. 

8  miles 

10  miles 

12  miles 

15  miles 

8-ft.         10-ft. 
mill.         mill. 

8-ft.         10-ft. 
mill.         mill. 

8-foot.         10-ft. 

mill.         mill.     . 

8-ft.         10-ft.      ' 
mill.         mill. 

2 

111ft.     216  ft. 
delivering 
55  gallons. 

f 

2^ 

71  ft.     138  ft. 

89  ft.     173  ft. 

106  ft.     207  ft. 

delivering 
86  gallons. 

delivering 
107  gallons. 

delivering 
129  gallons. 

3 

49  ft.       96  ft. 

61  ft.     120  ft. 

74  ft.     144  ft. 

92  ft.     180  ft. 

delivering 
123  gallons. 

delivering 
154  gallons. 

delivering 
185  gallons. 

delivering 
231  gallons. 

s'A 

36  ft.       71  ft. 

45  ft.       86  ft. 

54  ft.     106  ft. 

68  ft.     132  ft. 

delivering 
168  gallons. 

delivering 
210  gallons. 

delivering 
252  gallons. 

delivering 
315  gallons. 

Note. — To  get  the  pressures  corresponding  to  these  elevations,  divide  by  2}/£. 

Power  Developed  by  Windmills  of  Various  Sizes  at  Different 

Wind  Velocities. 


■ 

Wind  Velocity 

Size  of  Windmill. 

in  miles  per 
hour. 

8  tt. 

10  ft. 

12  ft. 

16  ft. 

i 

8 

.084 

.164 

.28 

.67 

1 

10 

.132 

.257 

.44 

1.05 

1 

12 

.189 

.370 

.64 

1.52 

i 

15 

.296 

.580 

1.00 

2.37 

i 

20 

.530 

1.030 

1.78 

4.21 

25 

.820 

1.610 

2.78 

6.58 

Pump  Troubles  and  How  to  Remedy  Them. 

1.  If  pump  fails  to  deliver  water  first  sse  if  there  is  any  water  in  the  well 
or  not. 

2.  If  pump  loses  its  prime,  the  suction  valve  (see  lower  valve,  Fig.  16  (b)) 
is  defective  or  something  has  lodged  under  it  and  preventing  it  from  closing 
tightly.     Remedy  is  to  repair  or  clean  it. 

3.  If  pump  is  delivering  a  good  deal  of  air  and  too  little  water,  there  is  an 
air  leak  in  the  suction  line  or  cylinder,  probably  a  loose  joint  or  hole  in  pipe,  or 
well  is  running  dry. 

4.  If  the  handle  works  up  and  down  without  apparent  resistance,  and 
delivers  little  water  or  none  at  all,  it  indicates  that  the  plunger  leather  is  worn 
and  not  creating  a  vacuum  in  cylinder,  or  else  suction  valve  is  not  working 
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properly.     Probably  suction  pipe  is  too  low  or  well  is  filling  up.     Remedy  is 
to  take  pump  apart  and  make  necessary  repairs. 

5.  If  pump  works  hard  or  handle  jerks  up  when  pushed  down,  it  is  evident 
that  something  is  preventing  the  water  rising  in  the  suction  pipe  to  cylinder. 
This  may  be  due  to  too  long  or  too  small  a  suction  pipe,  or  end  of  pipe  is  choked 
by  something  in  bottom  of  well. 

6.  If  a  lift  pump  and  the  water  splashes  out  at  the  top  of  pump,  it  is  a 
sign  that  the  cylinder  is  too  large  for  the  head.  If  pump  is  taking  in  air  below 
the  cylinder,  it  will  also  have  a  tendency  to  do  this. 

7.  In  power-driven  pumps,  types  used  on  compression  water  systems,  for 
example,  may  become  noisy.  This  is  due  to  dirty  valves  or  one  or  more  valves 
sticking  fast.  Or  dirty  strainer  may  cause  pump  to  pound.  Another  case 
where  noise  will  develop  is  where  the  suction  line  loops  upward,  for  example, 
extending  upwards  and  over  the  top  of  the  cistern  wall  and  then  down  to  pump 
on  floor.  The  remedy  here  is  to  put  an  air-chamber  at  the  highest  point,  a  two- 
inch  pipe  about  eighteen  inches  long  will  serve  all  right  for  air  chamber  in  this 
case. 

Note. — A  knowledge  and  an  application  of  these  few  principles  would 
increase  the  efficiency  of  farm  pumps,  generally  speaking,  fully  50  per  cent. 
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THE  HYDRAULIC  RAM. 

Meriman  in  his  "Treatise  on  Hydraulics"  describes  the  hydraulic  ram  as 
follows:  "It  is  an  apparatus  which  employs  the  dynamic  pressure  produced  by 
stopping  a  column  of  moving  water  to  raise  a  part  of  this  water  to  a  higher  level. 
The  principle  of  its  action  was  first  recognized  by  Whitehurst  in  1772,  but  the 
credit  of  perfecting  the  machine  is  due  to  Montgolfer,  who  in  1796  built  the  first 
self-acting  ram." 

The  chief  purpose  of  the  hydraulic  ram  is  to  lift  spring  water  for  domestic 
purposes  on  farms  and  large  estates.  Under  special  conditions  it  may  be  used 
on||^a  larger  scale  to  supply  water  for  irrigation,  railroad  watering  stations,  etc. 


Fig.  23. — Hydraulic  ram  on  test  at  O.A.C.  Guelph, 


It  has  many  advantages,  chief  of  which  are  that  it  is  automatic  in  operation, 
requires  practically  no  attention,  needs  no  oiling,  does  not  depend  upon  the 
wind,  has  little  cost  of  maintenance,  and  it  will  last  indefinitely  with  reasonable 
care. 

The  Construction  of  the  Hydraulic  Ram. 

For  those  who  are  not  familiar  with  the  hydraulic  ram,  a  few  words  regarding 
its  construction  may  be  appreciated.  The  particular  design  described  herein  is 
commonly  known  as  the  standard  hydraulic  ram,  being  the  one  which  our 
Department  has  given  special  study  both  in  the  laboratory  and  in  actual  service 
on  many  farms.    There  are,  however,  other  types  which  give  equally  good  service. 

The  design  and  construction  of  the  ram  itself  may  be  clearly  understood 
from  a  study  of  Figs.  23  and  24.  The  parts  are  the  base  comprising  the  inlet 
and  discharge  pipes,  the  two  valve  parts,  and  the  four  feet;  the  air  dome  with 
relief  plunger  attached,  the  waste  valve  or  the  cone-shaped  part  above  the  lower 
end  of  the  drive-pipe,  the  valve  at  the  baae  of  the  air  dome  and  the  air  or  snifter 
valve.  The  various  parts  of  the  waste  valve  are  clearly  shown  in  Fig.  24  (b). 
In  Fig.  23  the  ram  is  shown  in  action,  and  in  drawing,  Fig.  25,  the  details 
regarding  the  actual  installation  are  outlined. 
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a  b 

Fig.  24. — (a)  The  standard  hydraulic  ram  in  perspective,     (b)  Vertical  section  of  same. 

The  Principle,  or  How  the  Ram  Works. 

Keeping  Fig.  26  in  mind,  the  principle  may  be  clearly  understood  by  the 
following  description: 

When  the  water  flows  down  the  drive  pipe  it  finds  the  valve  C  closed  and 
W  open  on  account  of  their  own  weight,  consequently  it  begins  to  escape  through 
the  open  waste  valve.  As  soon  as  the  velocity  of  the  water  is  great  enough  to 
counterbalance  the  weight  of  the  valve  W,  the  latter  closes,  and  very  suddenly, 


Fig,  25. — A  typical  hydraulic  ram  mstallation. 
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too.  If  the  drive  pipe  D  is  13/2  inches  in  diameter  and  fifty  feet  long,  which  is  a 
length  frequently  used,  the  weight  of  water  in  the  pipe  is  thirty-eight  pounds,  and 
this  is  moving  rapidly  down  the  pipe.  When  the  waste  valve  closes  suddenly 
the  thirty-eight  pounds  of  water  strikes  a  blow  on  the  inside  of  the  pipe,  including 
the  valve  C.    Think  of  the  blow  a  thirty-eight-pound  hammer  would  strike,  and 
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you  have  some  idea  of  the  blow  deUvered  by  the  water.  The  impulse  opens  the 
valve  C  and  the  water  rushes  suddenly  and  rapidly  into  the  air  dome  A.  By  and 
by,  however,  it  comes  to  rest  on  account  of  the  back  pressure  of  the  air.  Immedi- 
ately this  happens  the  air  begins  to  expand  and  starts  the  water  backward  up 
the  drive  pipe.  This  lasts  only  an  instant,  just  long  enough  for  the  check  valve 
to  close,  but  this  small  recoil  is  a  very  important  factor  in  the  working  of  the  ram. 
When  the  check  valve  closes,  the  movement  of  the  water  backward  in  the  pipe 
creates  a  suction  on  the  waste  valve,  which,  along  with  its  own  weight,  opens  the 
valve.  Meantime,  the  air  in  A  continues  expanding  and  drives  the  water  at  a 
steady  rate  up  the  supply  pipe  toward  the  buildings.  While  this  is  taking  place 
the  water  is  wasting  through  W,  and  as  soon  as  the  velocity  is  great  enough,  W 
is  closed  again  and  another  blow  is  struck,  and  thus  the  whole  cycle  is  repeated 
over  and  over  again. 

The  Purpose  of  the  Air-Dome. 

The  air-dome  is  absolutely  essential  to  the  working  of  the  ram.  In  the  supply 
pipe  leading  away  from  the  ram  up  to  the  buildings  there  is  a  large  weight  of 
water,  and  even  the  blow  from  the  thirty-eight-pound  hammer  in  the  drive  pipe 
couldn't  set  all  that  water  in  motion  so  suddenly.  But  in  the  dome  is  a  cushion  of 
air,  and  when  the  blow  comes  that  cushion  is  easily  and  quickly  compressed, 
allowing  a  volume  of  water  to  rush  in  suddenly,  irrespective  of  the  water  in  the 
supply  pipe.  However,  since  air  is  soluble  in  water,  the  quantity  in  the  dome 
gradually  disappears  and  when  nearly  all  exhausted  the  ram  will  stop  working, 
and  the  only  way  to  start  it  again  is  to  put  fresh  air  into  the  dome.  To  do  this  it 
may  be  necessary  to  remove  and  empty  it.  Some  drill  a  hole  in  it  and  put  in  an 
air  valve  similar  to  those  used  in  bicycle  or  automobile  tires,  and  then  by  means 
of  a  hand-pump  force  fresh  air  into  the  dome  from  time  to  time.  However,  it  is 
possible  to  have  air  taken  in  automatically.  It  has  already  been  pointed  out  that 
immediately  after  the  valve  C  closes,  a  suctiofi  is  created  in  the  drive  pipe.  If  a 
small  hole  is  drilled  in  it,  preferably  on  the  top  side,  and  essentially  close  to  the 
ram,  then  at  each  suction  a  few  bubbles  of  air  will  be  drawn  in,  and  this  will  keep 
the  air  in  the  dome  constantly  replenished.  During  the  pressure  portion  of  the 
stroke,  some  water  will  waste  through  this  hole,  and,  consequently,  in  new  rams 
a  check  valve  is  fitted  into  it  to  prevent  loss  of  water  but  admitting  air.  This  is 
sometimes  called  a  snifting,  snifter,  or  sniff  valve. 

Making  a  Ram  Survey. 

Anyone  considering  the  installation  of  the  hydraulic  ram  should  familiarize 
himself  with  the  conditions  under  which  it  can  be  used  successfully,  or  make  a 
survey.    They  are  as  follows: 

1.  Supply  of  Water.  It  varies  with  size  of  ram  used,  the  smallest  size, 
No.  2,  using  at  least  2  gallons  per  minute;  No.  4,  the  commonest  size,  eight  or  ten 
gallons  per  minute.  It  is  necessary  first  of  all  to  measure  the  flow  from  the  spring 
in  order  to  make  sure  there  is  water  enough.  Do  not  guess  at  it,  but  actually 
measure  the  overflow  of  the  spring  by  noting  how  long  it  takes  to  fill  a  pail  of  a 
known  capacity. 

2.  Fall  or  Head.  The  water  operating  the  ram  must  have  a  fall  into  the  ram. 
It  will  operate  under  a  head  as  low  as  eighteen  inches,  but  usually  much  more  than 
this  is  required  to  lift  the  water  to  the  desired  elevation.  The  lift  is  ten  feet  for 
every  foot  fall,  so  that  five  or  six  feet,  at  least,  are  required,  sometimes  more. 
The  actual  fall  may  be  determined  by  use  of  the  carpenter's  level,  as  shown  in 
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Fig.  28 — When  the  ram  is  at  considerable  distance  from  the  spring,  an  open  stand  pipe  or  reservoir 
must  be  provided  within  35  to  50  ft.  from  the  ram. 


Fig.  29. — Obtaining  head  for  ram  along  a  river  bank. 
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Fig.  30 — Double  acting  ram  using  impure  water  supply  to  drive  pure  water  to  the   buildings. 
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Fig.  25.  The  head  may  be  increased  by  damming  back  the  source  or  sinking 
ram  pit  or  both. 

3.  Drainage.  A  great  deal  of  water  wastes  from  the  valve,  as  indicated  in 
Fig.  23,  and  as  flooding  would  stop  the  ram  it  is  necessary  to  have  good  drainage 
from  the  bottom  of  the  ram  pit,  and  in  placing  the  ram  this  fact  must  be  kept 
in  mind  and  proper  drainage  provided  for.    See  Figs.  25  and  27. 

4.  The  Pipe  Lines.  The  drive-pipe  should  be  laid  on  a  uniform  grade  and 
without  any  turns  or  sharp  angles.  In  fact,  it  should  follow  a  direct  course 
between  the  spring  and  the  ram.  Angles  in  the  discharge  pipe  are  not  so  objec- 
tionable. The  length  of  the  drive-pipe  should  be  not  less  than  five  or  six  times 
the  amount  of  fall  or  less  than  three-quarters  of  the  lift.  It  may  be  more,  how- 
ever, but  if  length  exceeds  100  feet  or  so  an  open  stand-pipe  should  be  attached 
to  the  drive-pipe  about  fifty  feet  from  the  ram,  and  extending  upwards  slightly 
higher  than  the  source,  as  shown  in  Fig.  28.  Fifty  or  seventy-five  feet  is  a  very 
satisfactory  length  of  drive-pipe. 

5.  Housing  the  Machine.  In  cold  climates  the  ram  should  be  put  in  a  pit 
two  or  three  feet  deep,  and  all  pipes  laid  below  the  frost  line  in  order  to  avoid  any 
possibility  of  freezing. 

6.  Constand  Head.  The  ram  works  rather  better  if  the  head  of  water  or  fall 
is  kept  constant,  and  this  can  be  done  by  installing  a  barrel  or  some  sort  of  a 
tank  with  an  overflow  a  little  way  below  the  spring,  piping  the  water  to  it  and 
connecting  the  drive-pipe  of  the  ram  to  this  tank  instead  of  to  the  spring  directly, 
as  illustrated  in  Fig.  25.  There  should  be  a  depth  of  at  least  twelve  inches  of 
water  over  the  entrance  to  the  drive-pipe  to  prevent  air  entering  the  pipe  and 
stopping  the  machine.     (See  Appendix  I.) 

Amount  of  Water  the  Ram  Will  Deliver  and  How  to  Calculate  It. 

Where  conditions  are  suitable  for  a  ram  it  is  without  question  the  cheapest 
and  most  satisfactory  method  of  pumping  water.  It  has  one  drawback — it  wastes 
far  more  water  than  it  pumps  to  the  buildings,  and  hence  can  only  be  installed 
where  the  supply  is  from  five  to  twenty  times  as  great  as  required  at  the  buildings. 
The  efficiency  of  the  ram  is  from  sixty-five  to  ninety  per  cent.,  i.e.,  it  uses  sixty-five 
to  ninety  per  cent,  of  the  energy  of  the  falling  water.  Suppose  the  spring  supplies 
ten  gallons  per  minute  and  the  fall  from  the  spring  to  the  ram  is  five  feet.  Multiply 
these  together  and  then  take  sixty-five  per  cent,  of  the  product,  and  we  have  the 
energy  available  for  driving  water  to  the  buildings. 

Energy  in  this  case  =  - — X10X5  foot  gallons. 

=  32.5  foot-gallons. 

Now  divide  this  by  the  height  of  the  buildings  above  the  ram  and  we  have  the 
number  of  gallons  the  ram  will  deliver  per  minute  at  the  buildings.  If,  f®r 
example,  the  height  is  32.5  feet,  then 

32.5 
Number  of  gallons  delivered  per  minute  =  ———  =  1   gallon  which  is  1/10  of 

the  water  supplied  by  the  supposed  spring.  In  ordinary  usage  about  one-seventh 
of  the  water  is  lifted. 

Therefore  number  of  gallons  per  day  =  60X24  =  1,440  gallons  =  about 
twenty-nine  barrels.     Consequently   with    5    feet   of  head  and  32.5  feet  of  lift 
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the  ram  will  deliver  at  the  buildings  one-tenth  of  the  water  in  the  spring.  The 
quantity  that  will  be  delivered  with  other  heads,  lifts  and  spring  flows  may  be 
calculated  in  a  similar  way. 

General  Formula. 

Q^SXH^E 

where     Q  =  gallons  pumped  per  minute. 
S  =  supply  in  gallons  per  minute. 
H  =  head  or  fall  in  feet. 
L  =  lift  above  the  ram  in  feet. 
E  =  efficiency,  average  value  being  65%. 

If  E  =  50%  then  Q  =  — — — '  which  will  give  approximate  result. 
Note.— To  get  amount  pumped  per  day  multiply  result  by  60  and  24. 


Special  Types  of  Installation. 

No.  1. — The  Ordinary  Type.  This  is  illustrated  in  Fig.  27  below,  or  where 
the  conditions  are  such  as  to  allow  of  building  a  ram  pit  within  thirty-five  to  fifty 
feet  of  the  spring,  low  enough  to  give  sufficient  fall  in  the  drive  pipe,  and  at 
the  same  time  affording  ample  escape  for  the  waste  water.  Note  method  of 
protecting  the  spring. 

No.  2. — Ram  far  away  from  spring.  Sometimes  the  ram  pit  must  be  built 
a  considerable  distance  from  the  spring — say  200  feet.  With  such  a  long  drive 
pipe  the  ram  will  not  work  satisfactorily  unless  fitted  with  an  open  stand-pipe 
about  thirty-five  to  fifty  feet  from  the  ram,  as  shown  in  Fig.  28.  Sometimes  a 
reservoir  is  used  instead  of  the  stand  pipe,  e.g.,  a  barrel  sunk  in  the  ground.  A 
long  drive  pipe  is  a  detriment,  for  two  reasons;  first,  friction  is  so  great  in  it 
that  it  takes  considerable  time  for  the  water  to  get  up  sufficient  velocity  to  close 
the  waste  valve;  secondly,  the  air  expansion  in  the  dome  would  have  to  start  all 
the  water  in  200  feet  backward  up  the  pipe  before  any  recoil  and  suction  could 
take  place  to  aid  in  reopenng  the  waste  valve.  The  stand  pipe  overcomes 
both  these  difficulties — during  the  recoil  the  water  in  the  lower  section  of  the  line 
recoils  up  the  stand-pipe  while  above  it  the  water  still  keeps  flowing  down  the 
line  and  raising  the  level  in  the  stand  pipe.  When  the  waste  valve  opens  again 
the  supply  and  head  in  the  stand  pipe  enables  the  water  in  the  lower  section  to 
develop  velocity  quickly  independent  of  that  in  the  upper  section.  Thus  the 
water  level  in  the  stand  pipe  pulsates  up  and  down. 

No.  3. — Ram  installed  alongside  a  stream  serving  as  source.  On  a  stream  where 
head  is  not  available  under  existing  conditions,  it  is  sometimes  possible  to  lead 
a  portion  of  the  water  by  a  ditch  or  tile  along  the  bank  at  a  slower  grade  than  the 
stream  itself,  and  so  obtain  the  necessary  head.    This  is  illustrated  in  Fig.  29. 

No.  4. — Double  acting  hydraulic  ram.  Sometimes  a  small  pure  spring  which 
does  not  supply  sufficient  water  to  operate  a  ram  is  situated  near  another  source 
of  water  unfit  for  domestic  use,  as  a  pond,  lake  or  stream.  When  the  levels  are 
such  that  the  two  supplies  can  be  led  together  at  a  lower  point,  a  double-acting 
ram  may  be  used.     This  is  so  constructed  that  the  impure  water  operates  the 
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ram  and  delivers  nearly  all  the  spring  water  at  the  buildings.     Fig.  30  shows 
this  installation. 

Further  particulars  regarding  this  rate  type  of  installation  will  be  given  on 
application  if  required. 

How  TO  Maintain  Successful  Operation  of  the  Hydraulic  Ram. 

1.  Keep  air  chamber  well  supplied  with  air.  Air  is  absorbed  by  the  water, 
or  it  may  escape  through  a  tiny  hole  in  the  chamber.  See  that  the  air  valve, 
designated  snifter  valve  in  Fig.  24,  does  not  get  clogged.  A  water-logged  air 
chamber  is  one  of  the  main  causes  for  ram  ceasing  to  operate. 

2.  The  valves  should  he  kept  in  good  repair.  Broken  or  worn  valves  will  cause 
ram  to  stop.  Foreign  matter  may  lodge  in  the  valves  and  prevent  proper  seating 
of  the  valves,  a  leak  resulting.  A  strainer  on  inlet  to  drive-pipe  will  help  to  keep 
out  dirt,  leaves,  sticks,  etc. 

To  test  the  waste  valve  pull  it  up  tightly  and  hold  it  for  a  moment.  If  on 
releasing  it  the  valve  remains  closed  and  does  not  leak,  one  may  rest  assured  that 
the  valve  is  all  right. 

To  test  the  valve  in  the  air  chamber,  shut  the  water  off  the  drive-pipe  by 
closing  the  gate  valve  near  the  ram,  and  hold  the  waste  valve  open.  If  delivery 
valve  is  leaking  water  will  come  out  at  the  waste  valve. 

3.  Adjust  length  of  stroke  of  waste  or  dash  valve  to  suit  supply  of  water.  The 
larger  the  stroke,  the  greater  is  the  capacity  of  the  ram.  Therefore,  if  supply 
increases  lengthen  the  stroke  and  vice  versa  in  order  to  keep  the  machine  working 
at  its  greatest  efficiency.    See  Fig.  24  {b)  for  position  of  adjusting  nut. 

Storage  Tank. 

Since  the  ram  pumps  very  slowly,  it  is  necessary  to  have  a  reservoir  or  storage 
tank  of  some  kind  at  or  in  the  buildings  so  that  plenty  of  water  will  be  on  hand  at 
all  times.  If  water  is  used  for  both  house  and  barns,  the  best  method  is  to  have 
a  storage  tank  in  the  attic  of  the  house  and  pump  directly  into  it,  allowing  the 
overflow  to  go  to  another  tank  in  the  barns  or  into  troughs  in  the  stables  or  sheds, 
as  illustrated  in  Fig.  25  below. 

The  Cost  of  Installing  an  Hydraulic  Ram. 

As  the  installations  vary  considerably  in  si^e,  no  stated  cost  can  be  given, 
but  by  reference  to  the  subjoined  table  the  cost  of  any  particular  outfit  can  be 
easily  calculated. 

THE  STANDARD  HYDRAULIC  RAM. 
Table  of  Capacities,  Prices,  etc. 


Minimum  amount 

of  water  in  gals. 

per  min.  to 

operate  Ram. 

Length  of 
drive  pipe. 

Diameter  of  Pipes. 

Sizes 

Drive. 

Discharge. 

Price  of  Ram. 

2 
3 
4 
5 
6 

2 

4 

8 

14 

25 

not  less  than 
5  to  6  the 
fall  or  head. 

%  in.     $9  66 

1  in.       13  87 
IK  in.     18  77 

2  in.     30  20 
2K  in.     47  75 

3^  in.     $8  03 

Hin 

Min 

1       in 

114  in.      17  07 

$19  50 
19  50 
24  60 
30  60 
49  20 

Note. — Prices  of  black  pipe  are  about  25  per  cent,  less  than  galvanized. 
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Cost  of  a  Typical  Installation. 

Size  4  ram  is  the  most  common  one  in  use,  and  to  install  it  complete  with 
fifty  feet  of  drive  pipe  and  100  feet  delivery  pipe  costs  about  $65.00,  this  total 
being  made  up  about  as  follows: 

Details  of  Cost. 

1  ram,  No.  4 $24  60 

50  ft.  13^-inch  drive  pipe  (galvanized) 9  38 

100  ft.  ^-inch  discharge  pipe  (galvanized) 9  66 

One  1  ^-inch  gate  valve 5  00 

Trenching,  laying  pipe  and  refilling  trenches 6  00 

Ram-pit 5  00 

Cribbing  spring,  etc 5  00 

$64  64 

Each  additional  100  feet  of  discharge  pipe  installed  would  cost  about  $14.00. 
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WATER  SUPPLY  FOR  FARM  HOME. 

Man's  three  greatest  daily  needs  are  clothes,  food  and  water,  not  the  least 
of  these  by  any  means  is  water.  The  farmer  and  his  family  have  been,  and  are 
still  in  too  many  instances,  handicapped  in  the  use  of  water,  not  altogether 
because  it  has  not  been  available  in  the  well  or  other  sources,  but  in  that  it  has 
been  necessary  to  carry  it  from  the  source  into  the  house  and  stables.  This 
condition  has  entailed  a  great  deal  of  time  and  inconvenience,  and  restricted, 
no  doubt,  the  quantity  used  for  the  various  needs  for  water. 

The  Department  of  Agricultural  Engineering  appreciates  the  opportunity 
of  examining,  either  personally  or  by  correspondence,  the  requirements  and 
other  conditions  of  the  farm  home  before  the  family  decides  on  any  plan  or 
procedure.  We  feel  that  if  we  know  these  things  that  we  can  help  them  a  great 
deal.     Make  good  use  of  Appendix  II,  on  page  81. 

Water  Consumption  on  the  Farm. 

The  quantity  of  water  used  about  a  place  depends  on  the  size  of  the  family 
the  head  of  stock  kept,  the  supply  available,  and  whether  or  not  the  water  has 
to  be  carried  from  the  well,  or  is  "on  tap"  wherever  needed,  and  the  extent  to 
which  complete  plumbing  is  installed  in  the  home. 

In  computing  the  approximate  amount  of  water  required  in  any  case,  the 
following  data  may  serve  as  a  useful  guide. 

Water  carried 8  gals,  per  person  per  day. 

Pump  at  kitchen  sink 10     "  "  " 

Faucet  at  kitchen  sink.  . 12     "  "  " 

Running  hot  and  cold  water  in  kitchen 18     "  "  " 

Complete  plumbing  with  water  under  pressure. .  .  .30     "  "  " 

Bathtub* 8-20  gals,  each  time  used. 

Closet* 35         "         "         "       " 

Lavatory  (wash  basin  in  bathroom) 1-2      "         "         "       " 

Sprinkling  lawn 8  gals,  per  100  square  feet. 

Soaking  lawn 20     "  "  "         " 

Cow 10  gals,  per  dav. 

Horse 10     "         " 

Hog 2     "         " 

Sheep ^     "         " 

*Water  for  these  purposes  is  included  in  the  item  above  entitled  "Complete  Plumbing 
and  Water  under  Pressure." 
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SYSTEMS. 

The  Modern  Compression  System  versus  the  Gravity  System. 
In  these  days  no  system  can  hardly  be  termed  a  real  water  system  unless 
it  actually  provides  for  running  water  or  water  "on  tap"  at  the  points  of  service. 
There  are  only  two  ways  of  securing  this,  namely,  by  pumping  water  to  a  tank 
of  some  kind  located  well  above  the  level  or  places  where  the  water  is  required 
and  piping  it  down  to  the  outlets,  the  other  is  to  use  an  enclosed  air-tight  tank 
and  force  water  into  it,  thereby  reducing  the  original  volume  of  air  and  increasing 
its  pressure,  or  in  other  words,  the  water  is  stored  against  air  pressure  which 
forces  out  the  water  when  any  outlet  is  opened.     The  former  system  has  been 
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Fig.  31.— Cistern  and  attic  tank  system  of  water  supply. 
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used  considerably  in  the  past  with  very  good  results  and  is  commonly  known 
as  the  attic  tank  system  or  gravity  system.  Fig.  31  shows  its  main  features.  The 
latter  one  is  called  the  compression  or  hydro-pneumatic  water  system.  We  recom- 
mend this  system  very  highly  for  general  adoption,  and  the  only  system  to 
install  where  the  pumping  is  done  by  electric  motor  or  any  automatically  con- 
trolled power.  Figs.  32  to  39  illustrate  the  principles  on  which  it  operates,  and 
show  several  common  types  of  installations. 

Some  Special  Features  of  the  Compression  System,  Particularly  of  the 

Electrically  Driven  Units. 

1.  They  give  very  reliable  and  efficient  service  at  very  low  cost  of  operation 
and  maintenance. 


J jC      HoYflUe  (Required.  TheyHoi^c 
^1)  Been  Found  Im^o^sibleloH^^ 


IXlb*Mf>r«is€d' 


J)  ^'<ll'^  B.V^W5upHyP"pe 
D.      To  /III  Plumbing  Firlures . 
C.5^&0ro\nV^Ue.O/\ir 
pressure  Cauq e .  E .  j*^  Inch 
Hose  Bibb  Foucel. 
Me.  lhe5hf>8cDra'inC^. 
Should  Jl/i^ay  Bep/aced 
flboi/'e  r/fe  pressure  Caoge 
D.      V/henTanK>loiTo 
Be  laid  )4ori3onlally  As 
Below.  WakrHuslBc 
Pum[)cd  Into  Lower  End 
See  Tank 


To  Plumbing 
Fixtures . 


2/effl 


(«C=[^ 


ColdWat<'r5ut>f.|yToAII 
The  Humbin9  Fixtures  In 
TheXouse  Or  Form  Buildings 


Fromftimp 


Hori^ontol  Tanl^. 


Fig.  32. — Principle  governing  pneumatic  pressure  water  systems  for  farm  and  rural  homes. 


2.  Water  is  stored  in  an  air-tight  tank  which  preserves  its  purity,  and  as 
tank  is  usually  located  in  the  cellar  or  beneath  the  ground,  the  water  is  not 
likely  to  freeze  in  winter  or  become  too  hot  in  summer. 

3.  A  pressure  varying  from  twenty  to  forty-five  pounds  is  available  for 
ordinary  service,  more  if  necessary  for  special  purposes.  Therefore  quick  service 
is  provided  at  all  times. 

4.  In  case  of  the  electrically  operated  units,  either  the  shallow  or  deep  well 
outfits,  a  fresh  water  attachment  is  possible  for  a  few  extra  dollars  for  the  pur- 
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pose  of  supplying  drinking  water  direct  from  the  well.     See  Fig.  37  for  details 
of  this  arrangement. 

5.  The  automatic  feature  of  the  electrically  driven  systems  is  a  strong  one, 
as  it  provides  for  continuous  service  at  good  pressure,  a  smaller  tank  will  do, 
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Fig.  33. — Complete  water  system  in  small  pump  house  situated  near  source  of  water. 
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Fig.  34. — Deep  well  pneumatic  water  system  with  tank  in  house. 
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and  also  a  very  low  power  motor  one-sixth  to  one-eighth  H.P.  for  shallow  wells 
and  one-quarter  for  deep  wells  (100  to  200  ft.)  is  all  that  is  necessary  as  a  rule. 
6.  They  are  small,  and  compactly  built,  and  therefore  take  up  very  little 
space  in  the  building.  ,! 
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Selecting  a  Water  System. 

In  the  selection  of  a  water  system  for  the  farm  plant,  there  are  a  number 
of  points  that  should  be  considered  carefully,  chief  of  which  are: — 

1.  Capacity. — If  system  is  used  for  house  only  and  is  electrically  operated, 
the  pump  should  have  a  capacity  of  at  least  three  gallons  per  minute  for  the 
average-sized  house.  If  used  also  for  stables,  lawn  service,  etc.,  a  much  larger 
size  is  necessary,  probably  ten  gallons  per  minute.  It  is  wisdom  to  select  a 
system  too  large  than  too  small,  as  extra  capacity  and  power  is  often  greatly 
appreciated.  Tank  capacities,  as  mentioned  on  page  40,  will  also  vary  with 
kind  of  system  used  and  the  water  consumption. 
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Fig.  35. — Water  under  pressure  for  house  and  barn. 
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2.  Kind  of  well,  whether  shallow  or  deep. — If  water  at  source  is  not  more 
than  twenty-two  feet  lower  vertically  than  probable  location  of  pump,  a  shallow 
well  pump  and  installation  is  required,  if  more  than  this  a  deep  well  one  must 
be  chosen.  In  the  former  case  the  pump  and  other  equipment  may  be  located 
to  one  side  of  the  well,  preferably  in  the  house  basement.     If  the  latter,  then 

•  pump  must  be  placed  directly  over  the  well  and  the  cylinder  placed  close  to  or  in 
the  water.  There  is  a  great  difference  in  the  design,  construction,  method  of 
nstallation  and  cost  of  these  two  installations. 

3.  Power  available  for  operating  pump. — The  style  and  size  of  pump  and 
storage  tank  will  vary  considerably  with  the  means  of  operation,  for  instance 
if  electric  motor  is  used  for  running  the  pump,  a  much  smaller  and  more  compact 
pump  can  be  used  than  if  a  gasoline  engine  or  windmill  is  the  source  of  power." 
It  is  the  automatic  of  the  electric  unit  feature  that  makes  the  difference. 

4.  Make  of  system. — There  are  many  good  ones  on  the  market,  and  if  one 
purchases  an  outfit  from  any  reliable  firm  which  has  a  good  reputation  in  the 
designing  and  manufacturing  of  pumps  and  water  systems,  he  may  feel  assured 
of  satisfactory  results.  Plumbers,  hardware  merchants  and  farm  machinery 
agencies  handle  the  various  types  and  are  always  glad  to  give  demonstrations 
and  any  information  they  may  have  about  the  systems.     (See  Fig.  39.) 

Pressure  Tanks. 

In  case  of  compression  water  systems,  these  tanks  contain  both  water  and 
compressed  air.  They  are  well  made  and  subjected  to  a  factory  test  of  125-150 
lbs.  per  sq.  inch  and  are  considered  safe  for  a  working  pressure  of  at  least  85  lbs., 
which  is  considerably  above  the  pressure  used  in  domestic  water  systems.  They 
are  tapped  for  both  vertical  and  horizontal  position,  as  seen  in  Fig.  32.  There 
is  a  great  range  of  size,  but  for  farm  purposes  the  few  sizes  given  in  the  table 
below  are  quite  adequate  for  all  cases. 

Common  Sizes  of  Compression  Tanks  for  Farm  Service. 


Diameter  in 

Length  in 

Full  Capacity 

Working  Capacity 

inches. 

feet. 

Imperial  Qals. 

Vz  full. 

13 

iy2 

11 

7 

12 

2y2 

15 

10 

16 

4 

42 

28 

18 

4 

53 

35 

18 

5 

66 

44 

24 

4 

100 

66 

24 

5 

120 

50 

30 

6 

220 

146 

36 

6 

315 

210 

To  express  capacities  in  Imperial  gallons,  multiply  U.S.A.  values  by  five- 
sixths. 

The  size  of  tank  used  depends  on  such  conditions  as  space  available  for 
system,  kind  of  power  used  for  pumping,  and  the  amount  of  water  used.  In 
ordinary  suburban  homes  probably  40  to  80-gallon  tank,  whereas  on  farms  a 
size  varying  from  80  to  120  for  house,  and  if  a  large  dairy  is  kept  the  size  should 
be  from  220  to  315  gallons  or  larger.  Schools  and  other  institutions  will  require 
a  525  gallon  or  larger  tank. 
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The  tanks  should  be  kept  in  a  frost-proof  place,  a  bright,  dry  and  comfort- 
able basement  being  preferable. 
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Fig.  37. — Fresh  water  from  the  well.     ?Iow  tanks  are  piped. 

Pressure. 

The  pressure  of  the  atmosphere  at  sea-level  is  approximately  15  lbs.  per 
square  inch.  This  is  commonly  known  as  one  atmosphere.  This  pressure  will 
sustain  a  column  of  mercury  thirty  inches  long  or  a  column  of  water  thirty-four 
feet,  water  being  13.6  times  lighter  than  mercury.  It  follows  then  that  a  depth 
of  about  two  and  one- third  feet  of  water  will  be  equivalent  to  one  pound  pressure. 
Therefore,  to  convert  the  gauge  pressure  as  recorded  on  the  pressure  tank  into 
terms  of  elevation,  multiply  pressure  reading  by  two  and  one-third,  or  vice 
versa,  divide  a  given  elevation  by  two  and  one-third  to  get  equivalent  pressure 
in  pounds.  Take  an  example, — A  pressure  tank  recording  a  pressure  of  forty 
pounds  on  the  gauge  and  an  open  tank  elevated  40  x  2J^  =  93  feet  will  give 
approximately  the  same  service.  There  is  no  doubt  as  to  which  is  the  better 
arrangement  taking  everything  into  consideration. 

For  ordinary  service  a  pressure  between  twenty  to  fifty  pounds  is  quite 
satisfactory,  and  these  limits  are  maintained  by  the  automatic  switch  in  the 
circuit.  It  is  not  advisable  for  anyone  to  alter  the  switch  once  it  is  set  in  the 
factory  and  sent  out  with  an  outfit. 

Water  under  good  pressure  is  a  great  convenience  in  many  respects;  washing 
windows  and  cars,  spraying  lawns,  cleaning  out  pens  and  stables  or  maybe 
fighting  fire. 


The  Function  and  Importance  of  the  Air-Valve. 

Every  pump  operating  on  a  compression  tank  must  be  supplied  with  an 
air-valve  on  its  cylinder  for  the  purpose  of  keeping  up  the  air  supply  to  standard 
in  the  pressure  tank.     The  air  gradually  leaks  out  of  the  tank  with  the  water 
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and  if  more  air  were  not  pumped  in  occasionally  the  tank  would  become  water- 
logged and  useless  as  a  pressure  tank.  Open  the  air- valve  just  often  enough  to 
keep  the  water  in  the  tank  on  the  water-line  indicated  about  two-thirds  way 
up  on  tank,  and  the  pressure  gauge  at  forty  to  forty-five  pounds  and  all  will  be 
well  with  the  pressure.  The  pressure  gauge  should  be  located  close  to  the  tank 
either  on  the  tank  itself  or  on  discharge  line  and  close  to  tank  so  that  both 
gauges  may  be  seen  at  the  same  time. 

Various  Types  of  Installation. 

Water  systems  are  installed  under  quite  a  variety  of  conditions,  and  the 
most  common  ones  are  illustrated  in  Figs.  33  to  38. 

These  should  be  carefully  studied  by  anyone  intending  to  install  a  system 
of  their  own  before  any  decision  is  reached  regarding  kind  of  equipment  to  order, 
etc.  As  considerable  detail  is  given  in  these  drawings  and  notes  made  under 
each  one,  no  special  elaboration  is  required  at  this  point. 

Compression  systems  may  be  operated  by  hand  (Fig.  39),  gasoline  engine 
(Fig.  18),  by  windmill  (Fig.  38),  by  electric  motor  (Figs.  33  and  34),  or  even  by 
hydraulic  ram  though  not  recommended  particularly. 
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Fig.  40. — Spring  Water  Piped  to  the  House 


GRAVITY  SUPPLY  FROM  SPRINGS,  STREAMS  AND  LAKES. 

Springs,  streams  and  lakes  are  frequently  the  source  of  water  supply  for 
various  purposes.  If  the  point  of  use  is  lower  down  than  the  source  then  a  pipe 
may  be  laid  and  the  water  allowed  to  flow  down  by  gravity,  care  being  taken  that 
the  pipes  are  placed  deep  enough  underground  to  escape  frost.  In  this  plan, 
trouble  is  occasionally  experienced,  the  water  running  for  a  time,  but  gradually 
stopping.  Usually  this  is  due  to  the  lodgment  of  air  somewhere  in  the  pipe. 
This  air  comes  from  the  water  little  by  little.  We  have  all  seen  a  glass  of  cold 
water  set  in  a  warm  room  and  later  found  the  inside  of  the  glass  coated  with 
innumerable  small  bubbles  of  air  that  had  come  out  of  the  water  as  the  tempera- 
ture increased.  Under  certain  conditions  the  same  thing  occurs  in  the  water 
pipes,  and  by  and  by  numbers  of  these  small  bubbles  joining  together  form  larger 
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bubbles,  and  because  of  their  lightness  the  large  air  bubbles  try  to  flow  back  up 
the  pipe  toward  the  source.  When  they  grow  large  enough  and  sufficient  in 
number,  the  back  pressure  may  entirely  stop  the  water.  And  if  there  are  any 
irregularities  in  grade  the  air  tends  to  collect  in  the  high  spots  from  both  direc- 
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Type  E. 
Fig.  41. — Regulating  tank,  showing  details  and  valves  of  different  types. 

tions.  The  slower  the  grade  or  the  smaller  the  pipe  the  greater  the  danger  from 
this  source,  because  then  the  velocity  of  the  water  in  the  pipe  is  not  sufficient  to 
brush  off  the  small  bubbles  and  carry  them  along  toward  the  outlet.  If  the 
trouble  occurs  in  a  pipe  on  a  uniform  grade  it  may  be  relieved  by  tapping  stand- 
pipes  into  the  waterline  at  intervals,  or  an  an  uneven  grade,  at  the  high  spots. 
Generally  it  is  not  wise  to  use  smaller  than  inch  pipe  for  gravity  systems.  The 
end  of  the  pipe  in  the  source  must  be  provided  with  a  screen  to  keep  back  small 
stones,  sticks  or  anything  that  might  tend  to  choke  the  pipe  line.  The  line 
should  be  laid  as  straight  as  possible,  the  joints  in  it  well  leaded  and  screwed  up 
close  so  as  to  cover  all  the  threaded  portions  of  the  pipes.  This  system  is  quite 
rare  because  very  few  places  have  the  source  of  water  supply  high  enough  to 
make  its  adoption  practicable.     Fig.  40  shows  details  of  such  system. 
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WATER  SYSTEMS  FOR  THE  FARM  STABLES. 

By  this  time  farmers  are  fully  aware  of  the  value  of  a  wholesome  supply  of 
water  for  their  livestock.  It  is  a  fact  that  dairy  cattle  will  produce  more  milk 
if  they  get  all  the  pure  water  they  need,  and  all  classes  of  animals  will  be  healthier 
if  they  have  plenty  of  pure  water  to  drink. 

It  is  important  to  have  a  good  method  of  supplying  the  water.  It  will 
insure  a  constant  supply  for  the  stock  at  all  times  and  save  much  time  and 
labour  at  chore  time. 
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Fig.  42 — Water  basin  for  stable. 


Features  of  a  Good  System. 

A  water  system  for  the  stable  should  be  simple  in  construction,  easily  kept 
clean  and  sanitary,  not  subject  to  clogging  or  getting  out  of  order,  reasonably 
cheap  and  reliable  and  not  requiring  much  attention. 

As  to  systems  of  supply,  all  agree  that  the  water  should  be  supplied  in  some 
manner  at  the  mangers  so  that  the  cattle  need  not  be  let  out-of-doors  to  get  a 
drink.     The  following  are  different  ways  of  doing  this. 
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The  Individual  Basin  System. 

The  most  common  method  in  our  best  stables  is  by  means  of  individual 
drinking  basins  connected  up  to  a  regulating  basin  supplied  with  water  from  a 
storage  tank  at  the  ceiling  or  in  the  hayloft.     See  Fig.  22. 

The  Common  Trough  System. 

Another  system  consists  of  a  common  watering  trough  in  front  of  the  cattle, 
the  water  being  let  in  as  required  by  a  faucet  at  one  end  of  the  trough,  and 
drained  by  a  plug  at  the  lower  end  when  cleaning  out  is  necessary.  The  trough 
is  made  of  metal  and  is  placed  about  three  feet  above  the  floor  and  right  against 
the  manger  side  of  the  stanchions.  This  position  does  not  interfere  with  the 
cattle  when  eating  out  of  the  mangers,  or  when  standing  at  ease.  This  system 
is  best  adapted  to  the  fixed  type  of  manger. 

The  Manger  System. 

Still  another  system  is  that  of  using  the  feed  manger  as  the  watering  trough. 
In  this  case  the  water  supply  is  piped  to  the  higher  end  of  the  manger  and  let 
in  by  a  faucet,  the  drain  plug  being  at  the  other  end.  After  the  feeding  is  over, 
both  night  and  morning,  the  mangers  are  thoroughly  cleaned  out  and  the  water 
let  in  and  left  until  the  cattle  have  had  their  fill.  Both  of  these  last  two  systems, 
just  described,  have  been  in  use  at  the  College  stables  for  some  time,  the  former 
in  the  beef  stable,  the  latter  in  the  dairy.  The  herdsmen  find  them  very  satis- 
factory. 

The  Compression  System  for  House  and  Barn. 

Since  the  introduction  of  the  compression  water  system  for  homes,  many 
farm  stables  are  being  supplied  with  water  under  pressure  from  a  common 
pressure  tank  for  both  house  and  barn.  See  Fig.  22.  In  such  installations  a 
frost-proof  hydrant  is  put  in  the  lawn  or  at  some  convenient  point  outside,  as 
shown  in  the  illustration. 

The  Windmill  Operating  a  Dual  System. 

The  reader  is  referred  at  this  point  to  Fig.  21,  illustrating  the  use  of  the 
windmill  for  pumping  water  into  a  compression  tank  in  the  basement  of  the 
house  for  domestic  use,  and  into  an  open  tank  in  the  barn  for  serving  the  stable 
with  water.  In  this  case  the  operation  is  automatic,  the  wheel  being  pulled 
into  the  wind  when  pressure  goes  down  to  about  tw^enty  pounds,  and  out  when 
it  rises  to  forty.  Farmers  with  good  windmills  in  use  now  for  pumping  water 
into  the  stables  or  maybe  only  into  troughs  in  the  yard  might  be  interested  to 
know  that  they  can  have  water  service  in  the  house  also  by  installing  a  pressure 
tank  and  some  accessories. 

The  Hydraulic  Ram  Pumping  Water  for  House  and  Barn. 

In  Fig.  25  is  illustrated  how  the  barn  storage  may  be  kept  supplied  by 
hydraulic  ram.  If  hydraulic  ram  is  used  for  supplying  barn  only  the  over-head 
tank  may  be  done  away  with  and  the  water  allowed  to  flow  constantly  through 
a  trough  in  front  of  the  cattle.  This  makes  a  very  simple,  cheap  and  sanitary 
system. 


47 

WATER  TANKS. 

There  are  various  styles  of  tanks  for  this  purpose, — wood,  steel  and  con- 
crete made  up  in  round,  oval,  square  and  rectangular  forms.  In  some  instances 
the  concrete  construction  is  preferable,  but  to-day  a  good  many  steel  tanks 
are  being  installed.  The  round  end  steel  form  may  be  strapped  to  the  ceiling 
of  the  stable  if  desired,  the  other  types  are  more  adapted  for  placing  in  the  hay- 
loft. The  size  depends  on  amount  of  stock  kept  and  the  type  of  water  system 
used.  If  windmill  is  used  for  pumping,  the  tank  should  be  large  enough  to 
hold  about  one  week's  supply  of  water,  in  order  to  have  plenty  during  calm 
days.  A  tank  six  by  five  by  five  feet  will  hold  enough  to  supply  forty  head  of 
stock  about  three  days.  The  same  is  true  to  some  extent  for  pumping  water 
by  gasoline  engine.  However,  if  automatic  pumps  are  used,  there  is  no  reason 
for  a  large  tank  except  to  provide  against  lack  of  water  during  a  breakdown. 
Water  tanks  need  some  protection  against  frost  when  located  outside  or  above 
the  stable  itself. 

Water  Tanks — Sizes  and  Capacities. 


Style  of  Tank. 


Dimensions. 


Round  Steel  Tanks. 


Round  End  Steel  Tanks 


Round  Wood  Tanks. 


[Square  and  Rectangular  Tanks, 


Diameter. 


4  ft. 

4  ft. 

5  ft. 
5  ft. 

2  ft. 

2  ft. 
2H  ft. 

3  ft. 

4  ft.  (bottom) 

4  ft. 

5  ft. 
5  ft. 

Length. 

5  ft. 

4  ft. 

6  ft. 
6  ft. 
6  ft. 


Height. 


ft. 
ft. 
ft. 
ft. 

ft. 
ft. 
ft. 
ft. 


Width. 
4  ft. 
4  ft. 

4  ft. 

5  ft. 
5  ft. 


Length. 


4  ft. 

6  ft. 

8  ft. 

10  ft. 

4  ft. 

5  ft. 

5  ft. 

6  ft. 

Depth. 

3  ft. 

4  ft. 
4  ft. 

4  ft. 

5  ft. 


Capacity. 


297 

372 
587 
695 

78 
122 
206 
317 

285 
360 
570 
675 


375 
400 
600 
750 

937 


Note. — 1  cubic  foot^=6^  Imperial  gallons,  or  73^  U.S.A.  gallons. 

Regulating  Valves  for  Open  Tanks. 

When  open  tanks  are  filled  by  automatically  controlled  pumps,  it  is  necessary 
to  equip  the  tanks  with  a  good  pressure  float  valve,  as  illustrated  in  two  different 
types  of  installations  in  Fig.  41  (a)  and  {b). 


WATER  BASINS. 

One  prominent  feature  of  present-day  stable  equipment  is  automatic 
water  supply  through  water  basins  placed  in  front  of  the  stock.  There  are  differ- 
iCnt  styles  of  basins,  in  some  the  water  level  is  controlled  by  a  regulating  tank 
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connected  up  with  the  basins,  and  there  is  only  a  very  simple  check  valve  in  the 
bottom  of  basin,  in  others  there  is  a  spring  valve  in  basin  and  animal  gets  supply 
by  pressing  its  nose  on  a  disc  that  opens  the  valve.  Again  some  basins  are  single, 
others  double.  One  type  of  basin,  a  very  simple  one,  is  shown  in  Fig.  42.  If 
these  basins  are  given  the  required  attention  to  keep  them  clean  and  sanitary, 
and  the  vital  parts  kept  in  good  working  order,  they  will  be  found  on  the  whole 
to  be  satisfactory  for  farm  stables.  Some  are  easily  taken  part  for  purposes  of 
cleaning. 


PLUMBING 


When  one  is  going  about  to  install  a  complete  plumbing  system  in  his  home,  j 
there  are  a  few  general  principles  that  he  should  consider  carefully  before  he  j 
proceeds  with  the  work.  | 

Selecting  the  Bathroom. 

In  a  two-storey  house  the  bathroom  should  be  directly,  or  as  near  as  possible, 
above  the  kitchen,  and  if  there  is  a  laundry  room  in  the  basement  it  should  be 
directly  below  the  kitchen  again.  This  arrangement  provides  for  the  simplest, 
most  compact,  cheapest  and  most  efficient  system.  If  possible,  the  whole 
system  should  be  next  to  the  warmest  side  of  the  house,  the  south  preferably, 
as  it  will  be  less  liable  to  freeze,  the  rooms  will  get  more  sun  and  be  more  sanitary, 
and  besides,  the  septic  tank  to  which  the  system  leads  should  be  on  the  warmest 
side  if  possible.  The  bathroom  should  have  at  least  one  good  window  facing  the 
morning  sun  and  fitted  for  convenient  ventilation.  In  summer  the  window 
should  have  a  good  sized  screen.  The  size  need  not  be  large,  about  sixty  square 
feet,  the  exact  dimensions  depending  on  how  the  fixtures  are  arranged  in  the 
room,  where  the  window  and  door  are  located,  also  position  of  the  stack.  If  all 
three  fixtures  are  placed  along  one  side  and  a  five-foot  bathtub  is  used,  it  will 
required  a  room  9'  x  6'.  If  bathtub  (53^'  in  length)  and  the  closet  bowl  and  tank 
are  placed  along  one  wall  and  the  lavatory  or  washbasin  on  the  opposite  side  or 
at  one  end,  the  size  will  need  to  be  about  8}/^'  x  7'.  See  Figs.  43  and  44  for  sugges- 
tions in  laying  out  bathrooms.  The  closet  should  be  close  as  possible  to  the 
stack  and  the  nearer  the  other  fixtures  are  to  the  stack  the  better  the  layout. 
In  one-storey  houses,  or  in  any  case  where  bathroom  is  on  the  same  floor  as 
the  kitchen,  the  two  rooms  should  be  as  near  to  each  other  as  convenient. 

The  General  Layout  and  Principle  of  a  Plumbing  System. 

As  will  be  seen  by  examining  Figs.  44,  45  and  46,  a  plumbing  system  consists 
of  the  four-inch  cast-iron  stack  extending  from  the  basement  to  a  point  about  two 
feet  beyond  the  roof,  and  always  ten  feet  away  from  dormer  window,  waste  pipes 
and  traps  connecting  the  various  fixtures  to  the  stack,  hot  and  cold  water  pipes, 
one  thirty-gallon  range  boiler  for  hot  water  and  the  bathroom,  kitchen  and 
laundry  fixtures.  Its  function  is  to  supply  the  house  with  pure  running  water, 
hot  and  cold,  and  to  remove  all  waste  matter  from  the  sinks  and  other  fixtures 
and  dispose  of  them  in  a  sanitary  manner  in  the  sewer  or  septic  tank  as  the 
case  may  be. 
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Fig.  45. — A  Complete  Plumbing  System 


"Roughing-in"  Material. 

This  consists  of  soil  pipe,  water  pipe,  lead  pipe,  traps  and  pipe  fittings  and 
connections  necessary  to  join  up  the  different  parts  into  one  system.  The 
plumber's  first  job,  after  laying  the  system,  is  to  assemble  all  this  material,  and 
this  he  describes  by  the  term  "roughing-in."  Afterwards  the  work  is  completed 
by  connecting  up^the  fixtures  to  the  waste  pipes,  and  the  water  service  to  the 
faucets. 

All  the  material  that  is  used  for  plumbing  should  be  of  standard  quality  and 
good  in  every  respect.  The  quantity  required  and  the  cost  for  any  job  cannot 
be  stated  definitely  except  by  an  experienced  mechanic,  after  he  has  made  a 
careful  estimate.  The  following  information,  however,  may  be  useful  in  this 
respect  to  anyone  who  wishes  to  acquaint  himself  as  to  nature,  and  approximate 
amount  of  material  needed  for  an  ordinary  dwelling. 
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Fig.  46. 


Cast-iron  Soil  Pipe. 

The  quality  of  soil  pipe  used  for  dwellings  is  designated  medium  weight,  or 
45  lbs.  per  5-ft.  length.  It  is  made  in  five-foot  lengths,  either  single  or  double 
hub,  and  in  various  diameters,  but  for  ordinary  jobs  only  two  sizes  are  used: 
four-inch  for  stack  and  two-inch  for  waste  pipes  and  vents.  It  takes  about 
forty  feet  of  four-inch  for  the  stack  and  run  to  septic  tank  close  to  house,  and  a 
quantity  of  two-inch,  hard  to  estimate  for  waste  pipes,  probably  ten  to  fifteen 
feet.  In  ordering  pipe  for  stack  it  is  economy  and  a  convenience  to  order  a 
couple  of  double  hub  lengths. 
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Lead  Pipe. 


The  standard  lead  pipe  used  for  branch  soil  waste,  vent  or  flush  pipes  shall 
not  weigh  less  than  8  lbs.  per  lineal  yard  for  13^-inch,  the  common  size.  It  is 
the  best  material  and  most  commonly  used  for  waste  pipes  from  the  bathtub 
and  lavatory.  Galvanized  wrought-iron  and  cast-iron  soil  pipe  may  be  used 
with  very  good  results  and  is  cheaper  and  easier  to  install.  The  amount  of 
waste  pipe  varies  considerably,  amounting  to  probably  eight  to  ten  feet.  A 
brass  ferrule  is  always  used  to  join  the  lead  waste  pipes  to  the  stack. 

Galvanized  Iron  Pipe. 

For  the  ordinary  job  it  requires  about  150  feet  of  half-inch  pipe  to  supply  hot 
and  cold  water  to  all  fixtures,  and  a  small  quantity  of  three-quarter-inch  between 
range  boiler  and  coil  in  furnace  or  waterfront  in  kitchen  range,  the  amount 
depending  on  distance  between  boiler  and  furnace. 

Water  Pipe  Galvanized  Fittings. 

(Note  Fig.  49.) 

The  following  statement  is  an  approximation  of  the  water  pipe  fittings  needed 
for  an  ordinary  house  job:  3  dozen  3^-inch  elbows,  2  dozen  3^-inch  nipples 
(assorted),  1  dozen  J^-inch  tees,  2  or  3  J^-inch  unions,  2  or  3  J^-inch  unions, 
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2  boiler  unions,  4  1  x  ^-inch  elbows,  1  3^-inch  drain  faucet  for  boiler  (brass), 
1  3^-inch  shut-off  for  range  boiler  (brass),  6  to  8  ^-inch  elbows  for  boiler  con- 
nections, Yi  dozen  ^-inch  nipples,  and  4  or  5  feet  of  1-inch  pipe  and  a  return 
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Fig.  47. — Cast  iron  soil  pipe  and  fittings. 

bend  for  coil  in  furnace,  2  or  3  stop  and  waste  cocks,  one  for  main  shut-off  of 
water  supply,  the  others  for  shut-off  on  lawn  service  pipes,  2  or  3  hose  bibbs  for 
lawn  service. 


Soil  Pipe  Fittings. 

(See  Fig.  47.) 

^  The  following  named  cast-iron  fittings  are  required  for  roughing-in  plumbingj 
system  for  house:  one  4  x  4  x  2  special  T-Y  with  either  right  or  left  side  inlet.^ 
This  one  fitting  provides  for  4-inch  opening  for  closet  and  the  2-inch  opening  for? 
bath  and  basin.  This  is  a  very  useful  fitting  and  is  highly  recommended.  Onej 
4x2  T-Y  or  Y  for  connecting  sink  waste  to  stack;  one  4-inch  T-Y  with  clean-outj 
screw  for  joining  base  of  stack  to  horizontal  pipe  through  cellar  wall  or  instead  onej 
Y  with  y^  bend ;  one  4-inch  lead  bend  with  lead  and  iron  or  brass  ferrule  for  joining] 
closet  bowl  to  special  fitting.  It  may  be  had  in  12  inches,  16  or  18-inch  lengths 
as  required.  One  or  two  4-inch  soil  pipe  bends  to  provide  for  angles  in  the^ 
soil  pipe  if  necessary;  one  or  two  2-inch  soil  pipe  bends  in  case  of  altering  direction 
of  waste  pipe  for  kitchen  drain,  etc. ;  one  4-inch  offset  may  be  needed  in  case  any 
bend  is  necessary  in  the  stack;  one  roof  flashing  for  securing  water-tight  joint 
between  stack  and  roof  of  any  approved  design,  the  Bullard  type  being  adjustable 
to  any  pitch  of  roof;  10  lbs.  of  oakum  and  about  50  lbs.  of  caulking  lead  for  soiJ' 
pipe  joints,  and  about  10  lbs.  of  wiping  solder  for  wiped  joints.  I 
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Traps. 


Traps  or  water  seals  serve  a  very  important  part  in  a  plumbing  system  in  pre- 
venting the  return  of  sewer  gas  or  abnoxious  odours  into  the  house  by  way  of  the 
waste  pipes  and  fixtures.  Every  fixture  should  have  a  separate  trap  with  a  water 
seal  not  less  than  two  inches.    Traps  should  be  placed  as  close  as  possible  to  the 
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Fig.  48. — Common  Styles  of  Traps 


outlets  of  the  fixtures  and  nevermore  than  twelve  inches  away.  There  ere  many 
different  styles  of  traps.  Fig.  48  illustrates  the  most  common  types.  Traps 
(a),  {b)  and  (c)  are  particularly  suitable  for  kitchen  sink  and  laundry  tubs,  (c)  and 
(d)  for  washbasin  in  bathroom  and  (e)  and  (/)  for  bathtubs  or  (b)  if  vented  and 
(c)  in  "P"  trap.  Nickel  plated  centrifugal  anti-siphon  traps  are  always  used  on 
lavatory  in  bathroom  on  the  best  jobs  and  often  in  the  kitchen  as  well.  The 
anti-sij)h()n  or  the  more  expensive  ones  are  recommended  highly  because  they 
are  less  liable  to  lose  their  water  seal  and  therefore  are  more  sanitarv  and  efficient. 
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Venting. 

Venting  consists  of  giving  all  waste  pipes  a  clear  circulation  of  air  and  thereby 
preventing  any  possibility  of  siphoning  of  the  traps.  It  is  required  by  regulation 
in  most  of  the  cities  to-day  but  not  in  the  country.  See  Fig.  45  for  layout  of  the 
venting  in  a  plumbing  system. 

Fixtures. 

^  In  regard  to  the  plumbing  fixtures  for  bathrooms  and  kitchens,  there  are 
designs  and  prices  to  suit  all  tastes  and  purses.  In  putting  in  a  permanent  system 
of  plumbing  it  is  a  wise  policy  to  select  something  pretty  good  as  it  is  likefy  to  be 
in  style  for  a  long  time,  it  will  give  good  wear,  be  sanitary  and  have  a  good 
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Fig.  49, — Popular  pipe  fittings  used  in  plumbing  and  water  systems. 


appearance.  Built-in  bathtubs,  pedestal  basins,  tiled  floors,  etc.,  are  inviting 
and  they  certainly  are  very  sanitary  and  efficient.  From  the  utility  standpoint, 
the  quality  and  wearing  ability  of  the  surfaces  of  the  fixtures  is  the  essential 
thing.  The  best  fixtures  are  made  of  cast-iron  body  with  high  quality  enamel 
finish,  the  cheaper  ones  of  sheet  metal  and  enamel  finish. 

Bathtubs. — The  two  common  styles  are  the  ordinary  and  the  built-in.  They 
are  made  in  43^,  5,  53/^  and  6-foot  lengths,  the  five-foot  being  the  commonest 
size.  The  width  is  standard  at  V/2  feet  including  the  rim  of  three  inches.  For  a 
few  dollars  extra  a  simple  shower  head  may  be  installed  to  bathtub. 

Washbasins. — There  are  two  main  styles,  those  that  hang  on  the  wall  and  " 
those  supported  by  a  pedestal.  They  vary  in  size  and  shape.  The  common  J 
dimensions  of  the  former  type  are  17"  x  19"  (commonest  size),  18"  x  20",  ; 
20"  X  22",  20"  X  24".  Some  are  square,  others  are  oval,  vsome  are  flat-back,  , 
others  are  corner  basins.  The  pedestal  ones  are  somewhat  larger  in  dimensions  j 
and  are  built  in  different  shapes.  j 

The  Water  Closet. — There  is  some  variation  in  the  style  and  manufacture  of  I 
the  bowl  and  tank.  The  tank  mechanism  needs  to  be  reliable  in  operation  and  ' 
well  built,  else  considerable  annoyance  and  repair  will  result.  The  tank  occupies  j 
twenty-four  inches  on  the  wall,  and  the  distance  from  wall  to  outer  edge  of  seat ' 
is  twenty-six  to  twenty-eight  inches.  ; 
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Q,   FooWoWe     Compression -HydronfVal/e 


Fig.  50. — Globe,  angle  and  gate  valves,  horizontal  and  vertical  check  valves,  stop  and 
drain  valve,  foot  valve  and  compression  hydrant  valve. 
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Fig.  51. — Special  Connections  of  a  Plumbing  System 


56 

The  Kitchen  Sink. —  The  kitchen  sink  gets  a  great  deal  of  use,  and  therefore 
should  be  built  to  stand  up  well.  It  should  have  two  drainboards  if  possible, 
either  wood  or  metal;  it  should  be  high  enough,  about  thirty-six  inches  off  the 
floor,  to  avoid  the  woman  stooping  too  much  when  using  it;  it  should  be  in  a 
bright,  cheerful  place  and  yet  convenient  to  the  stove  and  cupboards;  the  sink 
and  the  back  should  be  in  one  piece  to  make  it  sanitary  and  easily  kept  clean. 
The  common  size  is  18''  x  30''.     For  washing  dishes  it  is  a  convenience  to  have 
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Fig.  52. — A  simple  hot  water  system — -cistern  pump  connected  to  kitchen  range  boiler. 

the  screen  over  the  outlet  provided  with  some  sort  of  shutter  or  plug.  The 
combination  sink  and  laundry  tub  is  a  very  good  arrangement  in  case  the  kitchen 
is  used  for  a  laundry,  the  washtub  section  being  covered  up  by  a  tap  or  drain- 
board  when  it  is  not  required.  This  is  the  very  type  of  fixture  for  the  farm  home, 
as  it  is  not  always  possible  to  get  drainage  from  a  tub  installed  in  the  basement. 


Plumbing  Tools. 

A  set  of  plumbing  tools  is  made  up  chiefly  of  the  following  items:  1  fire  pot, 
1  metal  pot  for  lead,  4  inches  in  diameter  with  handle,  1  ladle  for  pouring  lead 
into  joints,  1  asbestos  rope  for  use  in  pouring  horizontal  joints,  1  set  of  caulking 
irons,  4  different  types,  2  pipe  wrenches,  10"  and  14"  sizes,  1  pipe  cutter,  1  stock 
and  dies,  Y^"  to  Ij^",  1  pipe  vise.    This  set  will  cost  about  v^40.00. 
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SYSTEMS  OF  SEWAGE  DISPOSAL. 

THE  CESSPOOL. 

Before  the  advent  of  the  septic  tank  the  cesspool  was  the  only  method  of 
sewage  disposal  for  farm  homes  equipped  with  plumbing  fixtures.  In  its  original 
and  simplest  form  it  was  a  hole  in  the  ground  eight  to  ten  feet  deep  and  four  to 
six  feet  in  diameter,  lined  up  with  field  stone  and  safely  covered  with  timbers, 
plank  and  earth.  Into  this  pit  the  sewage  was  discharged  through  the  inlet  pipe 
and  partly  decomposed,  and  in  the  liquid  form  slowly  seeped  away  in  the  sur- 
rounding soil.  As  it  was  a  frequent  occurrence  for  this  form  of  cesspool  to  over- 
flow, the  idea  was  conceived  of  improving  it  by  building  an  enclosed  trough  around 
the  edge  of  the  pit  near  the  top  of  the  ground  and  connecting  it  to  rows  of  field 
tile,  radiating  out  like  the  spokes  of  a  wheel,  and  the  liquid  was  conveyed  from 
the  pit  to  this  trough  by  a  three  or  four-inch  pipe  between  them  and  turning 
down  a  foot  or  so  into  the  contents  of  the  pit.  This  is  some  improvement  upon 
the  older  form,  but  not  much  unless  the  pit  itself  is  made  water-tight  to  prevent 
seepage  into  the  soil  below. 

Objections  to  the  Cesspool. 

One  serious  objection  to  the  cesspool  has  already  been  referred  to,  namely, 
its  overflowing.  This  condition  may  be  due  to  a  very  heavy  and  poorly  drained 
subsoil,  or  to  too  small  a  pit,  or  both.  The  installation  of  tile  already  referred 
to  will  prevent  this  trouble  for  a  while,  but  they  soon  fill  up  by  the  constant 
dribbling  into  them  of  liquid  and  fine  solids.  Another  bad  feature  is  that  wells 
may  be  contaminated  by  the  underground  seepage  from  it,  and  as  this  seepage 
may  be  carried  great  distances  through  small  channels  and  the  various  forms  of 
passages  through  the  soil  and  rocks  below  the  surface  there  is  ever  a  lurking  danger 
not  only  to  the  water  supplies  near-by  but  even  to  those  more  remote.  If  the 
subsoil  be  very  gravelly  and  well  drained  and  one  could  be  absolutely  certain  that 
there  was  no  chance  of  the  seepage  endangering  the  water  supply  or  reappearing 
somewhere  at  the  surface  as  a  public  nuisance,  there  could  be  no  serious  objection 
taken  to  the  building  of  a  cesspool,  but  as  the  possibilities  of  trouble  with  it  are 
so  great  we  cannot  recommend  it  to  the  general  public  as  a  safe  and  satisfactory 
method  of  sewage  disposal. 


CHEMICAL  CLOSETS. 

Where  there  is  no  running  water  in  the  house,  and  an  inside  closet  is  desired, 
the  chemical  closet  in  some  form  must  be  used.  The  two  common  types  are 
illustrated  in  Fig.  55  (a)  and  (b).  Briefly  described  the  chemical  closet  consists 
of  a  receptacle  of  metal  or  wood  to  hold  the  sewage  and  a  chemical  added  from 
time  to  time  to  destroy  the  sewage.  The  small  type  shown  in  Fig.  55  (b)  is  a 
very  simple  affair,  as  may  be  seen  by  the  figure,  and  is  adaptable  for  setting  up 
in  any  convenient  place  in  the  home  where  a  vent  pipe  to  the  outside  can  be 
accommodated.  It  needs  frequent  emptying  and  charging  with  chemicals,  say 
about  once  a  week,  if  satisfactory  results  are  to  be  realized.  This  kind  is  quite 
cheap,  about  $10  to  $15,  the  price  depending  upon  the  size  and  design. 


59 


The  design  shown  in  Fig.  55  (a)  is  newer  somewhat,  more  elaborate  and 
costly,  but  it  is  very  efficient.  It  is  made  in  a  great  range  of  sizes,  from  that 
suitable  for  a  private  home  to  large  institutions  like  schools,  hospitals,  camps,, 
etc.  It  consists  of  a  metal  tank,  a  nicely  designed  closet  bowl,  drop  tube  and 
ventilating  pipe,  and  usually  an  agitator  in  the  tank  for  mixing  up  the  sewage 
and  chemical.  For  a  house  of  average  size,  the  tank  has  a  capacity  of  125  gallons,, 
and  the  cost  of  the  complete  outfit  is  in  the  neighbourhood  of  $100.  This  type 
does  not  need  much  attention,  the  regular  thirty-pound  charge  of  chemical  being 
sufficient  to  sterilize  125  gallons  of  sewage.  Occasionally  the  sludge  has  to  be 
removed  from  the  tank. 

The  Department  of  Agricultural  Engineering  will  be  glad  to  supply  further 
information  regarding  chemical  closets,  particularly  in  respect  to  different  makes,, 
names  of  firms  selling  them,  etc. 
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Fig.  55. — Two  types  of  chemical  closets. 


TYPES  OF  OUTSIDE  PRIVIES. 

The  two  most  satisfactory  types  of  outside  privies  are  illustrated  in  Figs.  56 
and  57.  The  chief  difference  between  them  is  in  the  kind  of  receptacle 
used;  in  the  former  it  is  a  pail  or  box,  while  in  the  latter  an  underground  water- 
tight vault.  These  designs  are  recommended  by  the  Provincial  Board  of  Health, 
Parliament  Buildings,  Toronto,  and  a  full  treatment  of  the  subject  is  given  in 
their  circular  No.  9,  entitled  "Rural  and  Semi-Urban  Sanitation,"  which  may  be 
had  on  application  to  them.  As  the  accompanying  figures  give  all  the  details- 
and  measurements  no  further  description  is  necessary. 
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In  order  to  make  these  privies  as  sanitary  as  possible  they  should  be  built 

fly-proof  and  screens  put  in  the  door  and  on  opposite  sides,  as  shown  in  the 

drawings,  for  purpose  of  ventilation.    The  receptacles  should  be  cleaned  out  often 

and  they  should  be  disinfected  each  time  with  chloride  of  lime,  and  dry  ashes 

.may  be  used  regularly  on  the  contents  of  the  receptacle  or  vault  with  good  results. 
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Fig.  56. — Section  and  plan  of  outside  privy. 
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If  the  privy  is  built  and  attended  to  as  herein  specified  it  may  be  located  quite 
close  to  the  house,  preferably  inside  or  attached  to  the  woodshed  to  avoid  undue 
weather  exposure  to  those  using  it.  The  purposes  of  the  waterproof  under- 
ground vault  are  threefold:  to  prevent  the  seepage  of  contamination  underground 
to  the  well,  to  increase  the  storage  capacity  for  sewage  and  make  less  frequent 
cleaning  possible,  and,  lastly,  to  keep  out  flies. 
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Fig.  57, — Section  and  plan  of  outside  privy. 
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SEWAGE  DISPOSAL  IN  RELATION  TO  PUBLIC  WATER  SUPPLY. 

Those  who  intend  to  install  sewage  systems  should  bear  in  mind  carefully  the 
fact  that  our  water  supplies  are  protected  by  law  against  sewage  contamination. 
The  articles  in  The  Public  Health  Act  that  pertain  to  this  case  are  given  herewith 
as  follows: 

''Article  90. — The  Provincial  Board  shall  have  the  general  supervision  of  all 
springs,  wells,  ponds,  lakes,  streams  or  rivers  used  as  a  source  for  a  public  water 
supply  with  reference  to  their  purity  together  with  the  waters  feeding  the  same, 
and  shall  examine  the  same  from  time  to  time  when  the  necessity  for  such  exam- 
ination arises,  and  inquire  what,  if  any,  pollution  exists  and  the  causes  thereof. 
2  Geo.  V,  c.  58,  s.  90. 

''Article  91. — (1)  No  garbage,  excreta,  manure,  vegetable  or  animal  matter 
or  filth  shall  be  discharged  into  or  be  deposited  in  any  of  the  lakes,  rivers, 
streams  or  other  waters  in  Ontario  or  on  the  shores  or  banks  thereof." 

Therefore  it  is  the  duty  of  all  parties  putting  in  any  form  of  sewage  disposal 
systems  to  strictly  guard  against  any  possibility  of  them  directly  or  indirectly  j 
contaminating  the  sources  of  public  water  supply. 
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GREASE  TRAPS  FOR  KITCHEN  AND  LAUNDRY  WASTE  WATER. 

In  farm  kitchens  there  are  large  quantities  of  waste  water  to  be  disposed  of 
daily  in  some  way  or  another.  In  homes  equipped  with  septic  tank  or  cesspool 
these  wastes  may  be  discharged  into  them,  although  there  is  some  objection  to 
this  practice,  in  the  case  of  the  wash  water  for  the  reason  that  it  contains  much 
strong  alkali  material  which  is  injurious  to  the  sewage  bacteria  both  in  the  tanks 
and  in  the  soil.  For  homes  without  septic  tanks  these  forms  of  waste  may  be 
disposed  of  in  a  convenient  and  sanitary  manner  in  a  grease  trap  or  miniature 
cesspool,  two  types  of  which  are  illustrated  in  Fig.  58.  The  upper  type  is  best 
adapted  to  heavy  soils,  and  it  will  be  necessary  in  this  case  to  install  a  small 


Fig.  58. — Two  types  of  grease  trap  for  disposal  of  kitchen  waste  water. 


bsorption  bed  of  thirty  or  forty  three-inch  or  four-inch  drain  tile  on  the  same 
►rinciple  as  for  a  septic  tank.  The  trap  may  be  located  close  to  the  cellar  wall  and 
he  tile  ten  or  more  feet  away.  The  lower  type  is  adapted  to  light,  gravelly  soil 
r  any  soil  with  a  very  porous  subsoil  well  drained.  It  should  be  built  fifteen  or 
wenty  feet  away  from  the  house.  The  top  of  the  trap  in  either  case  should  be 
trong,  tight  fitting  and  removable  in  order  that  the  trap  may  be  readily  accessible 
t  any  time  for  cleaning  out  the  accumulation  of  grease  and  sediment  whenever 
ecessary.  Neither  one  of  these  types  is  difficult  or  expensive  to  construct  and 
lieir  installation  at  any  farm  home  not  having  sewage  disposal  systems  would 
id  materially  in  making  conditions  tidy  and  sanitary  about  the  back  door. 


64 

THE  SEPTIC  TANK  SYSTEM  OF  SEWAGE  DISPOSAL 

This  system  is  recognized  by  all  provincial  boards  of  health  and  sanitary 
engineers  as  the  best  for  disposing  of  sewage  from  rural,  village,  and  suburban 
homes,  or  any  home,  school,  or  institution  not  served  by  a  municipal  sewerage 
system.  It,  however,  cannot  be  used  except  where  there  is  a  water  supply  and 
modern  conveniences  in  the  home  or  other  place  of  human  habitation. 
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General  Description 

Briefly  stated,  the  septic  tank  is  a  two-chamber  tank  or  receptacle  for 
receiving  the  sewage  and  holding  it  until  digested  by  sewage  bacteria,  and  a 
system  of  field  tile  connected  thereto,  and  laid  under  the  ground  for  disposing  of 
the  liquid  effluent  discharged  from  the  tank  from  time  to  time.  For  the  mostj 
part  the  sewage  is  destroyed  in  the  receiving  chamber;  however,  there  is  somej 
bacterial  action  in  the  other  chamber,  and  in  the  soil  as  well.  The  chief  products i 
of  the  bacterial  action  in  the  tanks  are  gases  and  water.  Disease  germs  may; 
survive  the  action  in  the  tank,  but  ultimately  they  succumb  in  the  soil. 
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Construction  of  the  Tank 


As  a  rule  it  is  of  concrete  construction,  a  1  to  6  mixture  being  used.  The 
plans  (Fig.  60)  and  the  subjoined  table  supply  the  necessary  information  as  to 
dimensions,  thickness  of  walls,  amounts  of  gravel  and  cement,  etc.  The  forms 
are  simple  and  easy  to  build,  and  outer  ones  are  not  necessary  except  above  the 
surface.  The  forms  should  be  made  true,  and  be  well  braced.  The  fittings  should 
be  placed  in  the  forms  at  positions  indicated  in  Fig.  61,  and  before  the  concrete 
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is  run  into  the  forms.  The  U-part  of  the  siphon  should  be  placed  vertical  and 
near  the  outer  end  of  the  chamber,  and  with  the  bead  on  a  level  with  the  finished 
surface  of  the  floor.  The  entrance  to  the  vertical  tube  of  the  siphon  should  be 
plugged  to  keep  objects  from  falling  into  it  during  the  construction  of  the  system. 
After  the  forms  have  been  removed,  the  interior  surfaces  should  be  plastered 
with  rich  cement  mixture  (one  to  one)  to  make  tank  water-tight.  After  this  the 
top  or  cover  is  constructed  with  accommodation  for  two  manholes.  In  the  top 
of  the  partition  wall  there  should  be  two  or  three  openings  to  permit  of  air 
passing  from  one  chamber  to  the  other  unless  standard  fittings  as  shown  in  Fig. 
61  are  used,  when  openings  may  be  omitted. 


Construction  of  the  Absorption  Bed 

An  area  of  ground  about  25  feet  by  50  feet  is  required  for  the  bed  or  system 
of  tile  for  the  average-sized  home.  If  the  soil  be  very  heavy  or  apt  to  become 
water-logged  it  should  be  tile-drained  first  by  putting  two  parallel  rows  of  three 
or  four-inch  tile  at  a  depth  of  two  and  a  half  feet  and  joining  them  to  a  good 
outlet.  The  main  line  of  tile  of  the  absorption  bed  may  run  through  the  centre 
of  the  area  or  along  one  side.  The  branches  should  be  four  or  six  feet  apart  and 
not  more  than  forty  feet  long,  and  the  joints  left  about  one-quarter  inch  open. 
The  whole  system  should  be  practically  level  and  not  deeper  than  eighteen 
inches.  The  joints  in  the  main  should  be  cemented.  Vitrified  sewer  pipe  is  used  ; 
for  the  main  and  four-inch  field  drainage  tile  for  the  branches.  In  heavy  soil  it 
will  help  to  put  a  few  inches  of  cinders,  gravel  or  broken  stone  around  the  tile  to  • 
assist  drainage. 

The  system  of  tile  may  be  laid  in  terraced  or  sloping  ground  if  necessary, ; 
but  it  is  not  a  common  occurrence.    One  system  is  shown  in  Fig.  62. 
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Detailed  Chart  for  Septic  Tank 


Lineal 

Reference  Letters 

feet 

Materials  required 

Number  of 

of 
Field 

using  1-2.4 

Persons  to 

Mixture 

Occupy  House 

I 

>i 

B 

1 

C 

D 

E 

1 

Tile 

Sacks  of 

Loads  of 

ft. 

in. 

ft. 

in. 

ft. 

in. 
0 

ft. 

in. 

ft. 

in. 

4  in. 

Cement 

Gravel 

Four 

3 

6 

4 

0 

3 

8 

4 

4 

6 

150 

16 

3 

Six 
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0 

5 

0 

5 

0 

11 

2 

5 

0 

285 

22 

5 

Eight 

4 

0 

6 

0 

6 

6 

13 

10 

5 

0 

375 

26 

6 

Ten 

5 

6 

5 

6 

6 

0 

13 

4 

7 

0 

470 

35 

8 

Twelve 

6 

6 

6 

6 

6 

6 

14 

10 

8 

0 

605 

58 

12 

Note. — Six-inch  walls  for  the  first  three  tanks  and  8-inch  walls  for  the  last  two. 


Tank  Fittings 

These  parts  comprise  the  siphon,  the  inlet,  the  overflow  in  the  partition  wall, 
and  the  ventilation  pipe,  all  clearly  shown  in  Fig.  61.  The  siphon  is  commonly 
known  as  the  Miller  design,  and  may  be  purchased  from  plumbers  or  hardware 
men.  The  other  fittings  may  be  assembled  on  the  spot  from  pieces  of  four-inch 
cast-iron  pipes,  or  they  may  be  purchased  as  standard  tank  fittings  similar  to 
those  shown  in  Fig.  61.  The  complete  set,  including  the  siphon,  costs  about  $35 
on  the  market.  It  is  very  essential  to  have  all  fittings  correctly  installed,  and  for 
this  reason  Fig.  61  is  shown  with  all  details  and  measurements  emphasized. 

The  siphon  empties  the  second  chamber  automatically  when  liquid  gets 
about  sixteen  inches  deep.  It  helps  in  keeping  the  tile  system  flushed  out  and 
ventilated  and  thereby  making  conditions  in  the  soil  more  favourable  for  bac- 
terial action.  The  U-part  of  the  siphon  should  be  filled  with  water,  or  primed, 
before  the  bell  is  set  on. 

Location 

The  tank  should  be  placed  near  the  house,  and  preferably  on  the  south  or 
warm  side.  If  convenient,  it  may  be  placed  tight  to  the  foundation  wall,  either 
endwise  or  sidewise,  as  shown  in  illustration.  If  the  system  be  properly 
installed  there  should  be  no  odour  from  the  tank.  The  tank  should  be  easily 
accessible  for  the  purpose  of  opening  up  or  cleaning  out  when  necessary.  The 
top  should  be  kept  covered  with  about  six  inches  of  soil  or  turf. 

The  absorption  bed  may  be  laid  under  the  flower  or  vegetable  garden,  the 
lawn  or  any  convenient  place  near  by.  It  should  be  kept  away  as  far  as  possible 
from  the  water  supply  and  roots  of  bushes  and  trees.  It  may  be  placed  close  to 
the  tank  or  farther  away,  depending  on  conditions. 


Where  to  Begin  in  Laying  Out  the  System 

The  purpose  of  Fig.  59  is  to  show  the  connection  of  the  system  to  the  soil 
pipe  in  the  house,  on  the  one  hand,  and  the  lay  of  the  land  about  the  house,  on 
the  other.  According  to  it,  the  depth  of  the  trenches  for  the  tile  should  be 
determined  first  of  all;  then  the  bottom  of  the  excavation  of  the  siphon  chamber 
should  be  fixed  a  few  inches  higher;  then  if  the  fittings  are  placed  at  their  proper 
positions,  as  shown  in  Fig.  61,  the  point  where  the  soil  pipe  passes  through  the 
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foundation  wall  is  automatically  determined.  If  the  land  is  quite  level,  the  tank 
when  finished  will  project  some  above  the  ground  level;  if  so,  it  will  be  necessary 
to  bank  it  up  and  cover. 

Cost 

The  cost  will  be  determined  by  the  size  of  the  system  and  the  amount  of 
material  and  labour  that  has  to  be  purchased  on  the  market.  If  a  farmer  had 
his  own  gravel  and  field  tile  and  did  all  the  work  himself,  the  cash  outlay  for  a 
suitable  size  should  not  exceed  $50.  A  contract  price  including  everything 
would  be  about  double  this  amount. 

Some  Experiences  Reviewed 

It  pays  well  to  make  a  first-class  job  of  installing  the  system,  as  it  will  last 
much  longer  and  give  much  better  service. 

In  the  colder  sections,  and  particularly  in  those  places  where  there  is  not 
much  snow,  it  is  advisable  to  cover  the  tank  and  the  absorption  bed  during  the 
winter  with  a  few  inches  of  strawy  horse  manure  or  straw.  A  porous  covering 
should  also  be  used  about  the  top  of  the  vent  pipe,  but  it  must  not  be  closed 
tight. 

It  is  better  to  err  on  the  side  of  building  the  tank  oversize  than  too  small, 
as  the  family  may  be  larger  some  day,  and  our  experience  is  that  septic-tank 
troubles  are  often  traceable  to  overloading  by  being  too  small. 

Too  much  soapy  water  and  greasy  material  from  laundry  waste  are  injurious 
to  the  bacteria  in  the  tank,  and,  if  possible,  these  should  be  discharged  into  a 
separate  cesspit.  Strong  disinfectants  are  likewise  harmful  and,  therefore,  they 
should  be  used  sparingly  and  flushed  out  with  much  water. 

Heavy  and  poorly  drained  soils  are  not  suitable  for  septic  tank  systems. 
In  many  cases  they  can  be  made  all  right  by  underdrainage  and  the  use  of  porous 
material  like  gravel,  cinders,  etc.,  used  around  the  tile. 

Lawns  and  vegetable  and  flower  gardens  are  benefited  by  having  the  absorp- 
tion bed  below  as  it  serves  as  sub-irrigation  and  supplies  some  soil  fertility. 

The  digestion  chamber  of  the  tank  should  not  be  disturbed  except  to  remove 
•occasionally  the  accumulation  of  sludge  from  the  bottom  of  the  tank. 

The  siphon  should  be  inspected  once  or  twice  a  year  to  make  sure  that  it  is 
working  satisfactorily,  but  unless  the  tank  becomes  overloaded  or  choked  for 
some  reason,  the  siphon  can  be  depended  upon  to  carry  on  successfully. 

There  are  good  reasons  why  you  should  not  empty  effluent  of  septic  tanks 
into  a  near-by  stream,  open  ditch  or  highway  tile  drain  in  lieu  of  the  absorption 
bed.    The  latter  system  is  the  safest  in  all  instances. 


BACTERIAL  ACTION  IN  THE  SEPTIC  TANK  SYSTEM 
OF  SEWAGE  DISPOSAL. 

D.  H.  Jones,  Professor  of  Bacteriology. 

The  private  house  septic  tank  system  of  sewage  disposal  may  be  considered 
to  consist  of  four  sections.  First,  there  is  the  collecting  system  composed  of  the 
toilet  basin,  bath  and  wash  basins  (laundry  water  should  not  be  allowed  in); 
second,  the  first  compartment  of  the  septic  tank,  known  as  the  settling  chamber; 
third,  the  second  compartment  of  the  septic  tank,  known  as  the  discharge  chamber, 


69 

and  fourth,  the  sub-irrigation  tile  system  into  which  the  sewage  from  the  tank 
is  discharged.  Bacterial  action  in  these  vjarious  sections  differs  to  some  extent 
and  is  very  marked  in  all  but  the  first.  To  gain  an  idea  of  what  bacteria  are, 
their  nature,  size,  etc.,  the  reader  is  referred  to  Fig.  63,  Nos.  1,  2,  3  and  4. 

Crude  sewage  consists  of  water,  plus  organic  and  mineral  solids,  both  in 
suspension  and  solution.  Purification  of  the  sewage  implies  the  removal  or 
destruction  of  these  organic  and  mineral  substances,  leaving  an  effluent  of  pure 
water.  In  the  septic  tank  system  this  purification  is  induced  by  the  bacteria 
present. 

Sewage  has  a  very  rich  and  complex  bacterial  flora.  It  contains  millions  of 
bacteria  in  every  cubic  centimeter,  and  many  species  are  represented  in  this 
number.  When  the  action  of  these  bacteria  is  properly  controlled,  it  results  in 
the  complete  purification  of  the  sewage.  The  septic  tank  system  has  been  devised 
for  the  purpose  of  adequately  controlling  the  action  of  the  sewage  bacteria  to 
the  end,  first, that  the  sewage  may  be  purified,  and, second, that  as  much  manurial 
value  as  is  possible  under  the  circumstances  may  be  obtained  from  the  sewage. 

The  bacteria  responsible  for  this  purification  process  may  be  divided  into 
i  three  main  groups,  according  to  their  oxygen  requirements:  First,  the  anaerobic 
I  bacteria;  second,  the  aerobic;  and,  third,  the  facultative  bacteria.  The  anaerobic 
bacteria  are  those  species  which  are  active  only  in  the  absence  of  oxygen ;  the 
aerobic  bacteria  are  those  which  are  active  only  when  oxygen  is  present,  and  the 
facultative  bacteria  are  those  species  which  are  active  either  in  the  presence  or 
absence  of  oxygen. 

The  settling  chamber  of  the  septic  tank  remains  always  full.  As  the  sewage 
enters  this  chamber  at  one  end  the  heavier  solids  settle  to  the  bottom  and  the 
excess  liquid  from  the  tank  passes  over  into  the  discharge  chamber  at  the  other 
end.  The  bacterial  action  which  takes  place  in  the  settling  chamber  is  mostly 
due  to  the  action  of  the  anaerobic  species  of  bacteria  which  find  favourable 
conditions  for  their  work  in  the  lower  depths  of  the  sewage,  where  free  oxygen  is 
not  present.  Here  they  accumulate  in  large  numbers  and  their  work  consists 
mostly  in  reducing  or  partially  breaking  down  or  digesting,  by  extraction  of 
oxygen,  the  complex  organic  matter  present  in  the  solids,  changing  it  to  simpler 
and  soluble  substances  which  are  then  ready  to  pass  over  in  liquid  form  into  the 
discharge  chamber.  In  this  action,  gases  such  as  carbon  dioxide  and  hydrogen 
sulphide  are  produced,  which  bubble  up  through  the  liquid.  In  the  surface  layers 
of  this  chamber  the  aerobic  and  facultative  species  of  bacteria  are  also  active, 
to  some  extent,  as  oxygen  is  there  available.  Their  action  results  in  a  digestive 
process,  mostly  by  oxidation  of  the  organic  materials  present.  As  a  result  of 
their  activities  in  the  surface  layers  using  up  the  oxygen  that  is  present,  they 
ensure  strict  absence  of  air  in  the  lower  depths,  thus  making  ideal  conditions  for 
the  anaerobic  bacteria. 

In  the  discharge  chamber  the  bacterial  action  is  not  so  decided  as  in  the 
settling  chamber,  for  the  simple  reason  that  the  oxygen  requirements  are  not  at 
the  maximum  and  the  contents  of  this  chamber  are  discharged  once  or  twice  daily. 
Nevertheless,  bacterial  action  is  progressing  constantly  in  the  sewage  of  this  tank 
as  it  slowly  increases  in  volume  to  the  time  when  it  is  discharged.  The  classes 
Imost  prominent  in  this  chamber  are  the  aerobic  and  facultative  bacteria.  Their 
action  is  a  further  breaking  down  or  digesting  by  oxidation  of  the  organic  material 
still  present  in  the  sewage,  both  in  soluble  condition  and  also  solids  in  suspension. 

As  soon  as  the  contents  of  the  tank  are  discharged  into  the  sub-irrigation  tile 
system,  the  liquid  is  slowly  absorbed  by  the  soil  around  the  tiles  and  by  capillary 
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action  a  film  of  the  liquid  covers  the  individual  soil  particles,  and  through  this 
thin  film  the  oxygen  of  the  soil  air  is  readily  available  to  the  bacteria  in  the  film, 
enabling  them  to  complete  their  action  in  breading  kown  the  complex  organic 
substances  still  remaining.  Then,  the  nitrifying  bacteria  and  others,  some  of 
which  are  in  the  sewage,  but  more  of  which  are  in  the  soil,  recombine  the  elements 
and  simple  compounds  thus  formed  into  fresh  compounds,  as  nitrates,  which  may 
then  be  utilized  by  growing  plants.  In  this  way  much  of  the  manurial  value  of 
the  sewage  is  reclaimed  in  the  soil  and  the  drainage  water  from  such  soil,  if  there 
is  any,  should  be  relatively,  if  not  absolutely,  pure,  providing  the  system  is 
working  properly.  Needless  to  say  the  tile  system  should  not  be  allowed  to  clog 
up  and  the  soil  surrounding  it  should  be  more  or  less  porous  and  not  heavy  clay. 

Bacterial  Action  in  the  Dry  Closet. 

The  satisfactory  disposal  of  human  excreta  is  frequently  a  troublesome 
problem  both  in  individual  houses  in  the  country  and  in  dense  town  or  city 
communities.  The  excreta  contains  considerable  manurial  value,  as  it  is  composed 
almost  entirely  of  organic  material  in  process  of  decay.  It  contains  millions  of 
bacteria  to  the  ounce  and  it  is  the  activities  of  these  bacteria  that  are  responsible 
for  its  putrefaction  and  decay.  If  allowed  to  accumulate  as  in  dry  closets  or 
outhouses,  it  becomes  a  decided  nuisance  with  objectionable  odors  and  serves 
as  a  breeding  place  for  flies  and  other  insects.  If  these  closets  were  kept  clean, 
the  contents  being  removed  weekly  and  buried  six  inches  to  a  foot  beneath  the 
surface  of  the  soil  in  field  or  garden,  the  nuisance  would  not  occur.  When  the 
excrement  is  allowed  to  accumulate,  the  action  of  the  various  anaerobic  species 
of  bacteria  within  the  mass  results  in  the  production  of  the  strong  smelling  gasses, 
whereas  if  it  is  not  allowed  to  accumulate  but  is  buried  in  small  quantities  just 
beneath  the  surface  of  the  soil,  the  aerobic  species  of  bacteria  bring  about  its 
decay  without  the  production  of  the  strong  odours  and  its  full  manurial  value  is 
recovered  in  the  soil. 

Bacterial  Action  in  Cesspools. 

In  the  cesspool,  sewage  is  not  thoroughly  purified,  as  the  bacterial  action  is 
incomplete,  being  mostly  anaerobic  and  very  similar  to  that  in  the  settling 
chamber  of  the  septic  tank.  As  the  walls  of  the  cesspool  are  permeable  to  water, 
the  sewage  soaks  away  directly  into  the  surrounding  subsoil.  When  this  becomes 
water-logged  the  sewage  rises  more  or  less  to  the  surface,  thus  becoming  a 
nuisance,  giving  foul  odours  and  bogginess.  As  the  bacterial  action  in  the  cesspool 
is  mostly,  if  not  altogether  anaerobic,  the  decomposition  of  the  sewage  is  only 
partial.  If  the  surrounding  soil  is  fairly  porous  and  does  not  become  water- 
logged, there  will  be  some  aerobic  bacterial  action  in  the  upper  layers  of  the  soil 
which  will  tend  to  purify  the  sewage  should  it  reach  those  upper  layers.  But  this 
action  cannot  be  regulated  or  depended  on  and  the  drainage  water  from  such  soil 
is  liable  to  be  heavily  contaminated  with  undesirable  sewage  bacteria  with  sewage 
only  partially  purified.     Hence  wells  should  never  be  located  near  a  cesspool. 


Description  of  Fig.  63. 

1.  Bacillus  fiuorescens,  fairly  common  in  well  water. 

2.  Bacillus  suhtilis  (hay  bacillus),  common  on  hay  and  in  the  soil;    occasionally  found  in 

well  water, 

3.  Bacillus  colt,  common  in  sewage  and  in  polluted  water;    the    danger    signal  in  water 

examination. 

4.  Bacillus  typhosus — showing  flagelia.     Cause  of  typhoid  fever. 

5.  Flask  of    culture  media,  test-tube  culturs,  inoculating  needles,  petri  dish  cultures,  high 

power  microscope.     (Edwards.) 
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Fig.  63. 
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BACTERIA  AND  THE  WATER  SUPPLY. 

D.  H.  Jones. 

Bacteria  are  microscopical  plants.  They  are  the  smallest  living  things 
known.  They  average  about  1/5000  of  an  inch  in  length  and  1/15,000  of  an 
inch  in  breadth.  They  are  invisible  except  when  viewed  through  a  high  power 
microscope,  hence  the  term  microscopical.  They  are  very  simple  in  structure, 
being  unicellular.  In  shape  some  are  spherical,  some  are  straight  rods,  and  some 
are  spiral.  See  Fig.  63,  Nos.  1,  2,  3  and  4.  Under  favourable  conditions  for 
growth  they  multiply  very  rapidly.  One  bacterium  may  have  a  progeny  of 
from  ten  millions  to  fifteen  millions  in  twenty-four  hours.  They  occur  in  large 
numbers  wherever  man,  animal  or  plant  life  exists.  There  are  many  species  of 
them,  the  majority  of  which  are  beneficial,  but  some  species,  however,  are 
injurious.  Amongst  the  latter  are  those  which  cause  most  of  the  infectious 
diseases  of  man  and  animals.  Sometimes  these  injurious  species  get  into  the 
water  supply  and  as  a  result  an  epidemic  of  infectious  disease,  as  typhoid  fever, 
is  liable  to  occur. 

All  natural  drinking  waters,  such  as  rivers,  ponds,  lakes,  wells,  etc.,  usually 
contain  many  species  of  bacteria.  Other  micro-organisms,  such  as  algae,  diatoms 
and  Crustacea  are  also  likely  to  be  present.  Some  of  the  bacteria  may  be  harmful 
to  health,  being  liable  to  cause  disease,  but  many  of  them  are  not.  It  is  the 
presence  of  these  dangerous  species  in  the  water  supply  that  has  to  be  guarded 
against. 

The  species  of  bacteria  found  in  drinking  waters  are  divided  into  three  more 
or  less  distinct  groups,  as  follows: 

Group  I.    Natural  Water  Bacteria. 

This  group  includes  a  number  of  species  of  bacteria  which  are  not  harmful 
to  health.  They  are  liable  to  develop  and  multiply  in  water  in  which  there  is  a 
minimum  of  organic  matter,  but  as  they  cannot  cause  disease  their  presence  is 
not  sufficient  to  condemn  the  water  for  drinking  purposes. 

Group  II.    Soil  Bacteria  Found  in  Water. 

In  the  soil  there  are  many  different  species  of  bacteria.  See  Fig.  63,  Nos. 
1  and  2.  One  ounce  of  soil  will  contain  millions  of  them.  These  find  then 
way  into  rivers,  lakes,  wells,  etc.,  during  rains,  particularly  at  flood  time,  being 
w^ashed  from  the  soil  both  in  the  surface  and  drainage  waters.  These  bacteria^ 
do  not  live  and  multiply  in  the  water  to  anygreat  extent  unless  there  is  a  con- 
siderable amount  of  organic  matter  present  in  it.  They  do  not  produce  disease 
hence  their  presence  alone  in  water  is  not  sufficient  to  condemn  it  for  drinking 
purposes,  though  if  they  are  present  in  any  quantity  they  indicate  either  that 
there  is  considerable  organic  matter  present,  or  that  there  is  danger  of  the  water 
being  polluted  from  soil  surface  washings,  which  may  have  been  contaminated 
with  disease-producing  bacteria  coming  from  infected  persons.  Neither  of  these 
conditions  is  desirable. 

Group  III.    Intestinal  Bacteria  Found  in  Water. 

In  the  intestines  of  man  and  animals  there  are  certain  species  of  bacteria 
particularly  Bacillus  co/i,  normally  present  in  very  large  numbers.  See  Fig.  63 
No.  3.    These  are  passed  out  by  the  million  in  the  bowel  discharges,  so  that  wher 
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the  water  supply  becomes  contaminated  with  sewage  from  cesspools,  drains,  or 
seepage,  there  will  be  many  contaminating  bacteria  present  in  the  water.  These 
bacteria  do  not  multiply  to  any  great  extent  in  natural  waters  as  the  food  and 
temperature  conditions  of  the  water  are  not  usually  suitable  for  their  multipli- 
cation. 

Thus,  when  Bacillus  coli  or  any  other  species  of  intestinal  bacteria  is  found 
in  water  it  is  an  indication  that  the  water  has  been  recently  polluted  and  may  be 
dangerous.  Bacillus  coli  itself  is  not,  except  under  certain  conditions,  a  disease- 
producing  bacillus,  but  wherever  it  is  found  in  water  there  is  danger  of  Bacillus 
typhosus  (Fig.  63,  No.  4),  which  causes  typhoid  fever,  being  present.  Many  out- 
breaks of  typhoid  fever  are  due  to  the  water  supply  being  polluted  with  the 
discharges  from  either  a  typhoid  patient  or  typhoid  "carrier."  A  typhoid  carrier 
is  one  who  has  had  typhoid  fever  and  has  got  better,  but  has  not  got  rid  of  the 
typhoid  bacteria  from  his  system.  Within  his  system  the  bacteria  are  constantly 
developing  and  being  discharged  in  the  urine  and  faeces.  Water,  milk,  or  any 
kind  of  food  that  becomes  contaminated  from  such  discharges  is  liable  to  establish 
typhoid  fever  in  those  consuming  the  food.  Hence,  great  care  is  necessary  to 
prevent  water  and  foods  from  being  so  contaminated. 

Shallow  or  dug  wells  are  very  liable  to  such  contamination  unless  they  are 
properly  located  and  constructed.  They  should  be  so  located  that  surface 
drainage  cannot  find  entrance  and  the  upper  ten  or  twelve  feet  of  the  wall  should 
be  impervious  to  water,  thereby  forcing  all  water  that  enters  the  well  to  filter 
through  soil  to  a  depth  of  at  least  ten  or  twelve  feet,  a  process  which  aids  in 
purifying  it. 

When  wells  have  become  polluted  from  unsanitary  seepage  or  drainage  the 
cause  should  be  found  and  removed  and  preventive  measures  taken  so  that  the 
trouble  should  not  recur. 

The  water  so  polluted  should  be  sterilized,  that  is,  should  have  all  the 
bacteria  killed  before  being  used  for  drinking  purposes.  Sterilization  may  be 
accomplished  either  by  boiling  the  water  or  by  the  addition  of  a  suitable  disin- 
fectant. The  disinfectant  most  suitable  for  this  purpose  is  a  hypochlorite  solu- 
tion.   This  hypochlorite  solution  may  be  prepared  and  applied  as  follows: 

Stock  Hypochlorite  for  Water  Purification. 

1.  Mix  }/2  pound  of  chloride  of  lime  {2>2>  per  cent,  available  chlorine)  with 
1  pint  of  water. 

2.  Then  add  sufficient  water  to  make  1  gallon. 

3.  Dissolve  13  oz.  of  sal  soda  crystals  in  2  quarts  of  lukewarm  water. 

4.  Add  sufficient  water  to  make  1  gallon. 

5.  Mix  these  two  solutions  in  a  barrel  or  crock  and  allow  the  milky  solution 
to  settle  over  night. 

6.  Pour  off  the  clear  liquid  from  the  white  sediment  into  a  jug  and  fill  into 
[bottles,  well  stoppered,  and  keep  cool  in  a  dark  place.  This  "stock  hypochlorite" 
[will  contain  approximately  the  equivalent  of  three  per  cent,  of  chloride  of  lime 
|or  one  per  cent,  of  available  chlorine. 

Application,  Mix  one  ounce  of  this  stock  solution  to  five  gallons  of  water 
[that  is  to  be  used  for  drinking  purposes.  After  mixing,  allow  to  stand  for  half 
lan  hour  before  use. 

The  solution  may  be  added  in  small  quantities  to  water  after  it  has  been 
Irawn  from  the  well  or  the  quantity  of  water  may  be  estimated  and  the  necessary 
imount  of  solution  poured  direct  into  the  well  and  stirred  in. 
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Free  Bacteriological  Tests  Made. 

Farm  well  waters  suspected  of  being  polluted  will  be  tested  upon  application 
to  the  Bacteriological  Laboratory,  Ontario  Agricultural  College. 

Taking  a  Sample  of  Well  Water  for  Bacterial  Analysis. 

In  procuring  samples  of  water  for  bacterial  analysis  great  care  must  be 
taken  that  they  be  not  contaminated  by  bacteria  from  the  hand,  clothing,  etc. 
To  this  end  full  directions  for  sampling  are  given  in  Appendix  3,  and  they  should 
be  followed  in  every  detail.  Also  full  information  about  the  well  should  accom- 
pany the  sample.  Forms  as  outlined  in  Appendix  5  will  be  supplied  on  applica- 
tion to  the  Department  of  Agricultural  Engineering,  O.A.C.,  Guelph. 


CHEMISTRY  OF  THE  FARM  WATER  SUPPLY. 

H.    L.    FULMER. 

Water,  as  we  see  amd  use  it  every  day  of  our  lives,  is  a  very  simple  looking 
substance,  and  most  people  through  daily  association  with  it  undoubtedly  come 
to  look  upon  it,  or  consider  it  to  be,  as  simple  and  as  harmless  as  it  appears. 

In  reality,  however,  water  that  we  find  in  our  wells,  springs,  streams,  rivers, 
lakes  and  oceans  is  a  rather  complex  liquid,  being  often  composed  of  many 
things  mixed  together.  Some  of  the  things  present  frequently  are  of  a  nature, 
or  have  in  possession  some  property  which  they  impart  to  the  water  as  a  whole, 
that  makes  the  latter  absolutely  unfit  for  many  of  the  domestic  or  household 
uses  to  which  it  is  put.  In  many  instances,  in  fact,  serious  accident,  impaired 
health  and  strength  and  even  death,  have  been  directly  caused  by,  or  traceable 
to,  the  use  of  water  of  an  undesirable  or  non-potable  quality. 

Some  of  the  impurities,  nevertheless,  which  are  to  be  found  in  natural 
waters  do  not  by  any  means  render  it  non-potable;  in  fact,  some  are  often 
desirable  in  that  they  make  the  water  more  palatable  for  drinking,  or,  as  is  the 
case  with  our  so-called  mineral  waters,  impart  to  it  some  decided  medicinal 
value.  Others  again  simply  give  it  some  objectionable  taste  or  odour  or  property, 
but  do  not  render  it  unfit  for  the  majority  of  farm  uses,  or  make  it  unhealthful. 

How  Water  Becomes  Impure. 

Pure  natural  water  is  an  unknown  thing  except  that  which  falls  as  rain 
toward  the  end  of  a  very  heavy  shower.  It  is  even  doubtful  if  this  latter  is 
always  absolutely  chemically  pure.  The  moment  water  comes  into  contact  with 
the  atmosphere  near  the  surface  of  the  earth,  but  more  particularly  with  the  soil 
and  rocks,  it  begins  to  absorb  the  various  impurities  which  it  is  afterwards  found 
to  contain.  Because  of  its  great  and  universal  absorbent  and  solvent  power  it 
dissolves  a  certain  proportion  of  some  or  all  of  the  constituents  of  the  soil  and 
rocks  and  these  dissolved  portions  are  carried  along  in  solution  in  the  water 
wherever  it  goes  unless,  by  some  means  or  other,  it  is  made  to  part  with  them. 
These  dissolved  substances  frequently  make  water  which  we  get  in  our  wells  or 
elsewhere,  unfit  for  domestic  use. 

But  even  more  dangerous  and  more  objectionable  are  those  impurtiies  which 
find  their  way  -nto  our  water  supplies  after  they  are  located,  such  as  dead  and 
decomposed  animals  and  plants,  seepage  from  barnyards  and  out-houses,  refuse 
from  factories,  sewage  from  towns  and  cities,  and  many  things  from  other  sources. 
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All  these  latter  can,  and  should  be  prevented  from  gaining  entrance,  in  most 
cases,  by  proper  safeguards.  If  not  prevented,  when  possible,  their  presence 
can  only  be  regarded  as  a  straight  case  of  adulteration. 
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Objectionable  Impurities. 

Objectionable  impurities,  or  those  constituents  whose  presence  is  undesirable 
for  various  reasons,  are  of  two  classes,  namely: 


(a)  Organic  impurities. 

(b)  Inorganic  impurities. 


(a)  Organic  impurities,  or  in  other  words,  the  dead  remains  of  plants  and 
animals  or  their  excretions,  and  the  products  of  the  decay  of  these,  are  the  most 
dangerous  ones  with  which  water  can  be  contaminated.  Not  only  have  these 
bodies  the  power,  when  taken  into  the  alimentary  tract  of  animals  and  men,  to 
produce  grave  digestive  and  other  disorders;  but  what  is  probably  more  import- 
ant, their  presence  in  water  is  a  sure  sign  of  the  presence  of  numerous  kinds  of 
bacteria  which  feed  upon  them. 

In  addition  to  the  above  objections,  the  presence  of  organic  matter  in  water 
very  frequently  discolours  it  and  gives  it  a  forbidding  appearance;  or  imparts 
to  it  a  bad  odour  or  nasty  taste.  This  is  what  happens  when  large  quantities 
of  raw  sewage,  barnyard  drainage,  or  seepage  from  peaty  swamps  get  into  the 
water.  Furthermore,  such  water  is  hard  on  utensils  in  which  it  is  stored  or 
boiled;  causes  frothing,  incrustation  and  corrosion  in  steam  boilers;  and  attacks 
destructively  all  metals  with  which  it  comes  in  contact. 

Detection  of  Organic  Matter. 

The  presence  of  organic  matter  is  not  always  made  evident  by  the  mere 
colour  or  odour  or  taste  of  the  water — sometimes  the  clearest  and  brightest 
water,  one  that  is  palatable  and  sparkling,  may  be  dangerously  polluted.  It  is 
never  wise,  therefore,  to  depend  upon  appearance — a  chemical  examination 
should  always  be  made.  Such  an  examination  in  all  its  detail  is  not  easy  or 
simple,  but  useful  information  can  be  obtained  by  the  following  tests: 

1.  Pour  half  a  pint  of  water  to  be  tested  into  a  wide-mouthed  bottle  or 
decanter  which  has  been  thoroughly  washed  and  scalded  with  pure  boiling  water; 
close  it  with  the  palm  of  the  hand,  or  better,  with  a  glass  stopper,  and  shake  it 
violently  up  and  down.  If  an  offensive  odour  is  then  perceived  on  immediately 
removing  the  hand  or  stopper,  the  water  is  probably  contaminated  with  sewage, 
or  other  forms  of  decaying  or  decayed  organic  matter. 

2.  To  a  little  water  in  an  absolutely  clean  glass  vessel  add  a  drop  or  two  of 
sulphuric  acid,  and  enough  permanganate  of  potash  solution  to  tinge  it  to  a  faint 
rose  colour;  cover  the  vessel  with  a  saucer  or  glass  plate  and  let  stand.  If  the 
pink  tinge  is  still  visible  after  a  quarter  of  an  hour,  the  water  is  probably  free  of 
organic  matter. 

3.  Pour  a  little  solution  of  silver  nitrate  into  a  carefully  cleaned  and  dry 
glass.  See  that  it  remains  clear  (if  not,  the  glass  is  not  properly  cleaned) ;  then 
pour  in  some  of  the  water.  Should  a  strong  milkiness  appear  that  is  not  cleared 
upon  the  addition  of  a  little  nitric  acid,  the  water  is  probably  contaminated  with 
sewage.  This  test  is  not  conclusive  in  proximity  of  salt  wells  or  in  the  vicinity 
of  the  ocean  where  the  water  may  be  influenced  by  spray  or  seepage  from  the  sea. 

The  above  three  tests  are  only  useful  for  determining  whether  or  not  it  is 
advisable  to  have  a  more  elaborate  or  costly  analysis  made  by  a  skilled  chemist. 
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If  the  water  is  found  to  be  contaminated  with  organic  matter  then  an  inspec- 
tion should  be  made  to  find,  if  possible,  the  cause.  Most  organically  impure 
waters  are  so  because  of  some  preventable  factor,  and  if  this  be  located  and 
removed  the  water  then  becomes  pure.  It  occasionally  happens,  however,  that 
a  water  is  bad  because  at  some  time  or  other  before  it  reaches  the  point  from 
which  it  is  drawn  by  the  user,  it  has  to  pass  through  some  naturally  infested 
location  such  as  a  swamp  or  some  other  place  possessing  a  mass  of  dead  and 
decaying  organic  matter.  In  such  circumstances  it  is  necessary  to  locate  a 
source  of  supply  elsewhere. 

How  TO  Purify  a  Water  of  Organic  Matter. 

If  a  water  is  not  too  badly  infected  with  organic  matter  it  can  often  be 
purified  in  small  quantities,  sufficiently  to  make  it  potable.  On  the  large  scale, 
however,  it  can  only  be  economically  handled  by  large  corporations,  such  as 
cities  or  towns,  or  other  governments.  ^4 

One  of  the  simplest  methods  of  purification  is  to  boil  the  water  for  a  short 
time.  This  will  kill  bacteria,  drive  off  bad  odours  due  to  any  sewage  gases  that 
may  be  present,  and  render  somewhat  inert,  physiologically,  the  small  amount 
of  partially  decayed  organic  matter. 

In  case  the  water  is  coloured  this  treatment  will  not  clear  it  up,  if  the  colour 
is  due  entirely  to  organic  matter  (or  to  suspended  particles  of  soil,  iron,  etc.). 
Under  such  circumstances,  in  addition  to  being  boiled,  the  water  would  have  to 
be  passed  through  a  filter  composed  of  a  considerable  depth  of  alternate  layers 
of  good  clean  sharp  sand,  gravel  and  charcoal.  This  filter  would  have  to  be 
re-charged  every  day  with  fresh  sand,  gravel  and  charcoal,  or  with  some  of  these 
that  have  been  previously  used  and  then  afterwards  thoroughly  aerated  and 
cleansed  by  spreading  out  in  the  sun  or  by  baking  in  an  oven. 

Another  method  of  purification  is  by  the  use  of  disinfectants.  The  most 
satisfactory  disinfectant  to  use  is  chloride  of  lime,  provided  it  is  fresh  and  of 
good  quality  (33  per  cent,  available  chlorine)  and  used  in  sufiicient  quantity. 
The  method  of  using  this  substance  is  to  be  found  on  page  73  of  this  bulletin  and 
need  not  be  repeated  here.  This  treatment  gives  the  water  an  odour  of  chlorine 
at  first,  but  this  finally  passes  off  on  standing  or  can  be  removed  quickly  by 
boiling  for  a  few  minutes.  It  also  destroys  the  colouring  in  the  water  (if  the 
latter  be  due  to  organic  matter  and  is  not  present  in  too  large  quantities),  and 
thus  makes  it  unnecessary  to  filter. 

The  best  plan,  in  cases  of  organic  impurity,  however,  is  to  remove  the  cause, 
if  it  can  be  found  and  is  removable;  or,  as  before  stated,  if  the  cause  is  not 
removable,  to  locate  a  new  water  supply. 

{b)  Inorganic  impurities,  or  those  derived  from  the  mineral  constituents  of  |j 
the  soil  and  rocks,  are  seldom  dangerous  unless  present  in  large  quantity.  Some- 
times poisonous  minerals  are  to  be  found  in  water  such  as  lead  and  copper,  and 
even  iron,  usually  because  of  lead,  copper  or  iron  pipes,  etc.,  through  which  the 
water  has  passed ;  sometimes  sufficient  mineral  is  present  to  give  the  water  a 
decidedly  salty  or  brackish  taste,  i.e.,  salt  water  and  alkali  water;  but  very 
seldom,  under  average  conditions,  does  water  contain  sufficient  mineral  of  any 
kind  to  make  it  unfit  or  objectioi;iable  for  consumption  by  man  or  beast. 

The  chief  objections  to  inorganic  impurities  are  that  the  water  is  made 
"hard"  by  them  and  often  quite  unfit  for  cleansing,  cooking  some  kinds  of 
vegetables,  laundry  work,  or  boiler  use;  also  useless  for  many  industrial  purposes, 
such  as  the  retting  of  flax;  and  sometimes  destructive  to  metal  pump  connections 
and  other  metal  parts  coming  in  contact  with  it  for  any  length  of  time. 
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Detection  of  Hardness. 

The  detection  of  hardness  in  water  is  a  simple  matter.  Hard  water  does 
not  form  a  lather  readily  with  soap  but,  instead,  produces  a  sticky,  curdy  sub- 
stance which  adheres  to  the  hands  or  clothes  washed  in  it  with  soap.  Such 
water  also  turns  milky  when  soap  is  put  in  it;  and  furthermore,  usually  forms  a 
thick  incrustation  on  the  bottom  and  sides  of  vessels  in  which  it  is  frequently 
boiled,  such  as  a  teakettle  or  boiler,  or  the  flues  of  a  steam  engine.  Also  if  the 
water  is  very  hard,  it  is  found  that  some  kinds  of  vegetables,  as  beans  and  peas 
do  not  soften  properly,  but  rather  become  harder  and  tougher  and  hence  less 
easily  digested,  when  cooked  in  such  water. 

Removal  of  Hardness. 

Hard  water,  on  a  small  scale,  can  often  be  somewhat  remedied  for  domestic 
use  by  various  treatments.  To  do  this  intelligently  one  should  understand  that 
hardness  of  water  is  of  two  kinds,  namely: 

(1)  Temporary  hardness. 

(2)  Permanent  hardness. 

Temporary  hardness  is  caused  mainly  by  the  bicarbonates  of  calcium,  mag- 
nesium and  iron.  This  is  the  kind  of  hardness  which  causes  a  water  to  form  a 
whitish  scum  on  top  when  boiled  for  a  short  time,  or  which  produces  a  sediment 
in  the  bottom,  or  on  the  sides,  of  a  vessel  after  boiling  for  a  short  period. 

This  kind  of  hardness  can,  fortunately,  be  easily  remedied.     If  a  gallon  of 

water  be  boiled  until  about  a  quart  of  it  has  boiled  away,  it  will  usually  be  found 

that  it  has  lost  all  its  temporary  hardness;  and  if  a  water  so  treated  had  nothing 

but  temporary  hardness  in  it  originally,  straining  now  to  remove  the  scum  and 

j  sediment  will  give  a  water  almost  perfectly  "soft." 

Permanent  hardness  is  a  kind  of  hardness  which  is  caused  principally  by  the 
dissolved  chlorides,  nitrates  and  sulphates  of  calcium,  magnesium  and  iron  and 
'  can  only  be  easily  detected  after  the  temporary  hardness  has  been  removed  by 
boiling.  If  the  water  is  still  hard  after  boiling  and  straining,  it  is  quite  safe  to 
conclude  that  it  contains  permanent  hardness.  Or  if  a  water  is  hard,  and  on 
test  is  found  not  to  contain  temporary  hardness,  it  is  then  safe  to  assume  that 
its  hardness  is  of  the  permanent  variety. 

There  is  no  simple  method  for  removing  permanent  hardness.  The  only 
way  to  remove  it  is  to  treat  the  water  with  some  kind  of  chemical,  such  as  washing 
soda  or  phosphate  of  sodium,  and  the  amount  of  these  chemicals  to  use  can  only 
be  determined  by  a  rather  complex  chemical  analysis.  However,  boiling  for  a 
short  time,  after  the  addition  of  a  small  spoonful  of  either  of  these  to  two  gallons 
of  the  water,  will  probably  be  about  the  average  amount  to  use  to  remove  the 
permanent  hardness  more  or  less  completely  from  most  waters.  After  this 
treatment  straining  will  give  a  water  practically  soft. 

Most  hard  waters  have  both  kinds  of  hardness,  particularly  waters  to  be 
found  in  limestone  formations  or  districts,  or  in  districts  containing  rocks  with 
considerable  calcium  in  their  makeup.  Usually,  in  this  case,  the  hardness  is 
about  equally  divided  between  the  two  classes,  sometimes  one  predominating, 
sometimes  the  other.  In  this  case  a  combination  of  the  boiling  and  chemical 
rreatment  will  completely  soften  the  water. 

Many  elaborate  methods  have  been  worked  out  and  put  into  operation  for 
softening  water  on  the  large  scale.     But  these  are  only  available  to  large  indus- 
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trial  concerns  that  can  employ  a  chemist  to  oversee  the  work  or  to  constantly 
advise  them.  The  farmer  needing  much  soft  water  should  aim  at  providing 
means  for  catching  rain  water  and  storing  it  in  sufficient  amount  to  supply  his 
need. 

Chemical  Analysis  Offered. 

Anyone  desiring  chemical  analysis  of  his  water  supply  will  be  willingly  aided 
in  every  way  possible,  through  analysis,  advice  and  otherwise,  by  application  to 
the  Department  of  Chemistry  of  the  Ontario  Agricultural  College.  Directions 
for  taking  and  shipping  samples  of  water  to  this  laboratory  will  be  found  in 
Appendix  4,  page  82.  Forms  of  this  Appendix  will  be  supplied  on  application 
to  the  Department  of  Chemistry,  O.A.C.,  Guelph. 


THE  SEPTIC  TANK  METHOD  OF  DISPOSING  OF  CHEESE 
FACTORY  AND  CREAMERY  WASTE  WATER. 


BY  FRANK  HERNS,  CHIEF  DAIRY  INSTRUCTOR,  LONDON,  ONTARIO. 

The  disposal  of  cheese  factory  and  creamery  wash  water  by  the  septic  tank 
system  presents,  because  of  the  special  kind  of  solid  content,  greater  difficulties 
than  does  the  handling  of  house  sewage.  The  fatty  solids  especially  (which  do 
not  readily  decompose)  must  be  prevented  from  entering  and  clogging  the  tile. 
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Fig.  64. — System  for  taking  care  of  Cheese  Factory  and  Creamery  Waste 
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The  tank  should  have  at  least  three  compartments  through  which  the  waste 
water  must  pass  on  the  way  to  final  absorption  by  the  soil.  With  hard  soil,  a 
filter  bed  is  necessary  which  may  require  special  drainage*  since  an  outlet  for  the 
surplus  water  not  absorbed  by  the  soil  or  taken  up  through  evaporation  must 
be  provided. 

The  cement  tank  is  so  constructed  as  to  retain  most  of  the  sediment  and 
floating  material  in  the  first  compartment.  The  additional  chambers  retain  most 
of  the  organic  matter  and  sediment  which  may  pass  over  from  the  first  section 
and  thus  prevent  so  far  as  possible  anything  but  water  from  leaving  the  last 
compartment.  Decomposition  of  the  organic  matter  is  encouraged  through 
retention  In  the  tank  for  as  long  a  time  as  possible. 

In  the  settling  chambers,  any  material  which  will  float  rises  to  the  top  in 
the  form  of  scum,  while  sand  and  some  other  sediment  falls  to  the  bottom.  The 
tank  must,  therefore,  be  cleaned  about  once  each  season.  The  organic  solids 
slowly  decompose  through  bacterial  action  and  since  most  of  this  material 
remains  in  the  first  section  of  the  tank,  it  must  be  large  enough  to  provide  for 
an  accumulation. 

Size  of  Tank. 

The  larger  the  tank  the  longer  the  sewage  may  be  retained  and  the  greater 
will  be  the  decomposition  of  the  organic  matter  before  the  liquid  passes  into  the 
tile.  There  should  be  capacity  sufficient  to  hold  all  of  one  day's  washings  in  the 
small  section  C.  A  double  partition  cement  tank,  16  feet  long,  5  feet  deep  and 
6  feet  wide  with  5-inch  walls  and  4-inch  partitions,  should  be  about  the  right 
size  for  the  average  factory. 

Construction  of  Tank. 

Six-inch  glazed  tile,  carefully  laid,  may  be  used  to  conduct  the  waste  water 
from  the  factory  to  the  tank.  A  bell  trap  is  placed  either  in  the  factory  gutter 
or  near  the  factory  to  shut  off  the  odour  coming  from  the  drain.  At  the  point  at 
which  the  water  enters  the  tank  it  Is  desirable  to  attach  an  elbow  with  an  arm 
(about  18  inches  long),  the  lower  end  of  which  is  always  in  the  water  below  the 
scum.  This  prevents  the  breaking  of  the  scum  and  undue  mixing  of  the  Incoming 
sewage  with  that  already  in  the  tank — a  matter  of  importance  in  successful 
operation.  The  tank  should  be  covered  with  six  or  eight  inches  of  soil  and  kept 
air-tight  except  where  the  vent  (which  may  consist  of  a  two-inch  gas  pipe  properly 
stayed  and  extending  beyond  the  top  of  the  factory)  is  placed  to  carry  off  the 
foul  gasses  caused  by  the  decomposition  of  the  material  within.  An  air  inlet 
may  be  required  at  the  discharge  end  of  the  tank  to  make  the  vent  more  effective. 
In  order  to  afford  communication  of  sections  A,  B  and  C  with  the  vent,  the 
two  partitions  should  have  at  least  one  inch  of  space  between  the  top  and  the 
cover  of  the  tank. 

For  cleaning  purposes  a  man-hole  is  left  in  the  cover  of  each  section,  or  the 
cover  Is  so  arranged  that  the  different  sections  may  be  gotten  at  easily,  especially 
the  first  and  largest  compartment. 

The  discharge  pipes  are  placed  at  opposite  ends  of  the  partitions  in  the  tank 
and  may  consist  of  special  four-inch  sewer  fittings  or  be  made  of  four-inch  iron 
pipe  with  four-inch  elbows. 

The  tank  plan  indicates  the  length  of  the  discharge  pipes  required  for  with- 
drawing the  water  from  section  A  and  discharging  into  section  B ;  from  section  B 
into  section  C  and  from  section  C  into  the  tiles  or  drain.  The  discharge  pipes  in 
the  partition  between  section  B  and  C  are  placed  four  inches  lower  than  those  in 
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the  partition  between  section  A  and  B,  and  similarly  the  discharge  pipes  from 
section  C  into  the  tile  are  placed  four  inches  lower  than  those  in  the  partition 
between  section  B  and  C. 

For  creameries  it  is  well  to  lay  one-and-a-half-inch  gas  pipe  over  the  tank 
through  which  the  pure  water  from  the  cream  cooler  and  cream  vats  may  be 
discharged  directly  into  the  drain.  This  water  requires  no  purification  and  if 
conducted  through  the  tank  would  necessitate  one  of  too  large  dimensions  and 
the  large  amount  of  cold  water  running  into  the  tank  might  cool  the  contents 
too  much  for  a  rapid  decomposition  of  the  solids. 

The  Receiving  Tile  and  Absorption  Bed. 

Four-inch  tiles  are  laid  level  under  twelve  to  eighteen  inches  of  soil  in 
rows  two  feet  apart  to  receive  the  treated  sewage  from  the  tank  and  thus  distribute 
it  evenly  over  the  ground  area.  The  joints  are  left  slightly  apart  and  may  be 
covered  with  pieces  of  tile  or  tar  paper  to  prevent  soil  from  falling  into  the  joints. 
It  will  require  about  300  tile  to  dispose  of  the  water,  although  the  number  will 
depend  on  the  amount  of  water  that  has  to  be  disposed  of  and  the  condition  of 
the  ground.  Sandy  or  gravelly  soil  will  readily  absorb  water.  Four-inch  field 
tile  will  hold  approximately  one-half  gallon  each.  Therefore  300  tile  will  be 
sufficient  for  about  150  gallons  of  water. 

If  the  soil  is  stiff  clay  or  not  porous  it  will  not  readily  absorb  the  water, 
in  which  case  it  will  be  necessary  to  construct  a  filter  bed  of  sand  and  gravel  to 
the  depth  of  twelve  to  eighteen  inches  through  which  the  tile  is  laid.  An  outlet 
through  under-drainage  of  the  filter  bed  for  the  surplus  water  will  be  neccessary. 

A  Few  Points  to  be  Remembered. 

(a)  Tank  of  sufficient  capacity.  For  large  factories  increase  the  size  of  tank 
and  absorption  bed  twenty-five  per  cent. 

(b)  At  least  three  compartments. 

(c)  Prevention  of  fatty  solids  from  leaving  the  tank  and  entering  the  tile. 

(d)  Sufficient  tile,  properly  laid  to  dispose  of  the  water. 

(e)  Under-drainage  of  clay  soil  and  filter  bed  constructed. 
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APPENDIXES 

Persons  desiring  information  on  any  of  the  subjects  mentioned  below  should 
apply  for  blank  forms  of  these  Appendixes  to  the  Departments  indicated,  and 
fill  them  in  to  the  best  of  their  ability,  and  return.     There  is  no  charge. 

APPENDIX  I 

(Htdraulic  Ram) 

(Apply  to  Department  of  Agricultural  Engineering) 

1.  How  many  gallons  per  minute  does  the  source  of  water  supply? 

Spring  or  stream? Yield? 

2.  How  much  water  per  day  is  needed? 

3.  How  many  feet  fall  can  be  secured? 

4.  How  high  will  the  water  have  to  be  lifted  above  the  ram? 

5.  How  far  approximately  between  source  and  ram? 

and  ram  and  buildings? 

6.  If  ram  be  put  3  feet  below  surface,  can  the  waste  water  be  drained  off? 

7.  Do  you  wish  water  supply  for  both  house  and  barn? 

8.  Submit  a  simple  sketch  of  your  premises,  showing  house,  barns,  water  supply, 

lay  of  land,  measurements,  etc. 


APPENDIX  II 

Water  Supply  System 

1.  What  is  your  source  of  water  supply? 

2.  If  well,  is  it  dug  or  drilled? Is  there  plenty  of  water? 

How  much  lower  would   the  water  level  be  than  the 

basement  floor  of  the  house  or  barn? 

How  far  is  well  from  house  and  barn? '. 

3.  Will  water  be  required  for  both  house  and  barn  and  also  for  lawn   service? 

What  is  the  size  of  your  family? How  much  livestock  is 

kept? Is  the  house  to  be  equipped  with 

bathroom,  kitchen  and  laundry  fixtures? 

4.  Have  you  a  cistern? What  size  is  it? 

Do  you  wish  both  hard  and  soft  water  "on  tap"? 

5.  How  do  you  propose  to  do  the  pumping? 

If  by  motor,  state  voltage  A.D.  or  D.C.  used? 

6.  Describe  your  present  pumping  outfit  and  water  system,  if  any,  in  order 
that  we  may  be  able  to  advise  you  if  it  can  be  made  any  use  of  in  your 
new  lay ou t 


7.  Send  us  a  sketch  of  your  buildings,  with  location  of  well  and  any  other  features 
that  might  aid  us  in  laying  out  a  water  system  for  your  place 
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APPENDIX  III 

Directions  for  Taking  a  Sample  of  Well  Water  for  Bacterial  Analysis 

(Apply  to  Bacteriological  Department) 

1.  It  is  essential  that  the  bottle  to  contain  the  sample  and  also  the  cork  stopper 

for  the  same  be  sterilized  by  boiling  in  water  30  minutes. 

Care  should  be  taken  not  to  touch  the  neck  of  the  bottle  nor  that  part 
of  the  cork  that  goes  into  the  bottle  with  the  hands,  or  anything  that  has 
not  been  just  previously  sterilized. 

A  small  bottle,  as  a  medicine  bottle,  will  hold  sufficient  for  the  test. 

Note. — A  sterile  bottle,  in  a  mailing  case,  ready  for  taking  the  sample, 
will  be  forwarded  on  application  to  the  Bacteriological  Department,  O.A.C., 
Guelph. 

2.  Pump  for  one  or  two  minutes,  or  until  all  local  laterals  are  emptied  of  water 

that  has  been  standing  in  them. 

3.  In  removing  the  cork  from  the  bottle  do  not  touch  the  part  of  the  cork  that 

goes  into  the  neck  of  the  bottle  against  anything,  and  do  not  remove  cork 
until  ready  to  take  the  sample. 

4.  Do  not  touch  the  mouth  of  the  bottle  with  the  hands  or  anything  else. 

5.  Let  the  water  from  the  pump  run  directly  into  the  bottle,  then  cork  tightly 

with  the  same  cork  that  is  removed  from  the  bottle,  place  the  bottle  in  the 
mailing  case,  stamp  the  case  and  mail  it  immediately  to  the  Bacteriological 
Department,  O.A.C.,  Guelph. 

6.  Write  a  card  stating  date  and  time  of  day  the  sample  was  taken. 
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Directions  for  Taking  a  Sample  of  Water  for  Chemical  Analysis 

(Apply  to  Chemistry  Department) 

Container. — A  bottle  of  not  less  than  one  quart  capacity  is  to  be  used, 
preferably  one  with  a  glass  stopper.  If  there  is  no  glass  stopper,  the  bottle  must 
be  stopped  with  a  new  cork.  j 

Preparation. — The  bottle  must  be  thoroughly  cleaned,  all  foreign  sub- 
stances removed,  and  scalded  out  with  boiling  hot  water  and  then  allowed  to 
drain  until  cool. 

Taking  of  Sample. — If  the  sample  is  to  be  taken  from  a  well,  the  water 
must  be  pumped  out  for  about  five  minutes,  or  long  enough  to  empty  all  pump 
connections  before  the  sample  is  taken;  if  from  a  tap,  the  water  must  be  allowed  j 
to  run  to  waste  for  about  ten  minutes,  or  long  enough  to  empty  all  local  laterals,  | 
before  sampling.    If  the  sample  is  to  be  taken  from  a  lake  or  stream,  it  must  bej 
taken  some  distance  from  the  shore,  the  sampling  vessel  being  plunged  a  foot 
and  a  half  below  the  surface,  to  avoid  the  surface  scum.    Samples  are  not  to  be 
taken  immediately  after  a  storm. 
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From  wherever  the  sample  is  taken,  the  bottle  must  be  rinsed  out  several 
times  with  the  water  to  be  analysed.  The  bottle  must  not  be  filled  quite  full, 
a  small  space  must  be  left  for  the  expansion  of  the  water.  Cork,  and  tie  a  piece 
of  cloth  over  the  neck  to  keep  the  cork  in  place.    Do  not  use  sealing  wax. 

Notification. — Send  notice  by  mail  stating  by  what  express  company 
you  are  sending  the  water,  and  the  date  of  the  shipment.  Also  give,  as  fully 
as  possible,  the  history  of  the  well  or  source  of  the  water,  and  remarks  on  the 
sanitary  surroundings.  Address  the  package  to  Chemical  Department,  Ontario 
Agricultural  College,  and  prepay  express  charges  on  the  same. 


APPENDIX  V 

Information  re  Wells 

(Apply  to  Agricultural  Engineering  Department) 

Persons  enquiring  about  wells,  either  from  the  standpoint  of  construction, 
improvement,  bacteriological  analysis  or  chemical  analysis,  should  send  the 
following  information  on  form  to  be  had  on  application  to  the  proper  Department. 

Well: 

1.  Distance  to  rock 2.  Depth  of  well 

3.  Nature  of  soil  (gravel,  clay,  sand  or  loam) 

4.  Whether  the  well  is  fed  by  a  spring 

5.  The  mode  of  construction  of  the  well,  including  its  wall  and  covering 

6.  Is  the  cover  tight? 

7.  Depth  of  water  in  the  well 

8.  Whether  the  appearance  or  depth  of  the  water  is  affected  by  heavy  rains 

9.  Date  of  digging 10.  Date  of  last  cleaning 

11.  Any  indications  of  pollution,  discoloration  of  sides,  etc 

12.  Amount  of  water  used  from  well 


Surroundings  : 

1.  Proximity  to  dwellings,  outbuildings,  stables,  drains,  sewers,  etc 

2.  Drainage  of  surrounding  soil :   Is  slope  towards  or  away  from  well?. 

3.  Is  surface  drainage  from  house  or  barns  to  or  away  from  well? 

4.  Are  surroundings  clean? 

Water  : 

1.  Has  the  water  been  healthful? 

2.  Have  there  been  any  cases  of  typhoid  fever? 

If  so,  how  many  in  last  five  years? 
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INTRODUCTION 

Among  the  Lekso^atSwIretTdntLv'l'"'""  ""^  honourable  art. 
men  of  Homer,  such  as  AchTlles  MenelaS  anS'ni ''''""'  ""-^  ""^"  ^''^  ^^^ting 
to  as  "speakers  of  words  as  S'aVdoe  s  of  deel^^T'  ^'"\^°"^t^«Iy  referred 
to  the  present,  the  study  of  orato^  h/<f  hi  .   u'""'"  ^""^  ^^^  °f  Aristotle 

learning.     It   s  true  that  the  fnv7n.  f     °"^.°^  *''^  recognized  branches  of 

books  and  new^apers  dfrniniheHth.  •  fl  ^""/'"u^  ^"^  ^''^  multiplication  of 
the  growth  of  TeTm  ~c  fdel  fr^.  \°^  '•?"  T *"■■  ^°'  ^  *™^!  ^ut  with 
now  public  speakingTS;^^;  ^ S  aTeSss^rrpaSrerV^"' 

achal^LSabt-WittSli^^^^^^^^^ 

among  the  most  effecth^^  sne!tpV«  ™f  .  ^  •'^  '^"*  generation.  The  tendency 
oratorical  type  of  soeSf  St!  °"f  ^^  "  *°  ^^°'^  ^'^^  fl°^e^  style.  The 
frequent  gesTur^    rpainT    WhhThf '  '"^  """^T '  '*^  "-""'"^  P^"°ds  and  it^ 

are  more  UcubrXuh'em21S;"Srs''irev^^^^^ 

and  logical  argument  and  th^v  i;t»  t!.    speeches.     1  hey  ask  for  clear  exposition 

It  is  not  thatTe  emotion^  apoe^  ,s  nl  i^^rf  ^PP'V^^t'°«  ^^  ^hat  is  said, 
and  educational  valurof  mibHr  .n^L"  ^  t  •'  ''"^  '^^^'  ^^^^  ^^e  practical 
have  reduced  the  opportuniff  of  thTo^^^^^^  mcreased.  Modern  conditions 
of  the  speaker  on  every'ry  topks  ^  °''' ''"'  ''^^^  multiplied  those 

teach^e^'JS  Jtt't'ei  Ihtt^^^^^^^^^^^  ^^  ^»  ^-"^  P-Ple.    It 

them  to  exert  an  lEncel^  corrn^nir.    f  ^  "^t^"^  "i^^^  ""^^  ^^-  ^"^^  ^n^b'^s 
thinking  and  the  abilitv  to  nrofiH       ,   ^  ^^^-     ^*.  «="ltivates  dear  and  specific 

practice'of  public  spSfg  ^^s  I  e^It  st°"l'  T^^'"k^  '^^"-    ^°^^^-'  ^^e 
and  cultivating  talent     This  t  a  h^fnlf  -^  '"  K""«'"^  P^°P'«  together 

expense.    It  combines  instructron  «nd  .   '''"'^*'°"  ^'i'*^.^  ""^^''^  "°  P^«i<:"'ar 
use  in  later  life.    One  canTot  too  str-^^r"'"'"'".*  f^  ''  "^  *"^^<=*-  P^^^i^^^l 

'°""s  butr'^-^^"^^^^^^^^^        ;;Snroft::k  ^  ^^^^  -' 

publiltpeaC^T^rStrSe"^^^^^^^^^^^  T  °^  ^^^^-'^  '--'^-?^'>  P-tise 
that  most  of  the  bad  hlbitHf  tho  Itf  '      ^'^^'i:  ^^P^^^nce  with  many  classes,. 

ception  of  what  public  sDeak?n.i,  ^  ^  ^^  "T  ^.  ^''^'^^^  *°  ^  *^°"«  first  con: 

of  speech  and  thrpS^s  which' ™nT  '""ru^T  '^'^  ^*?"  °"  ^''^  "^^"r- 

principles,  and  the'^secondXws  hoTd^  ent Ifnds  n   'd?  ^'"'  -th  general 

up.    At  the  end  there  is  a  section  oTdebating  ^''''''''''  "^'^  ^"  ''""* 

WHAT  IS  PUBLIC  SPEAKING? 

audie?c:o7^ieL1lTandTctitan?er'  "  P"'^'''^-^-"  I'-f-e  a  very  small 
If  asked  to  ma£  a  speech  we  posslb"!^' reTv"^.^^^^^  ""^^'r  '^"^  °^  "^  «'^™«d. 
I've  never  done  anything  likrth'^.tt'^rH^^^  ^t^^'  V°"  '"'*  V^'"*^  °^  '*= 
that,  we  are  not  telling  the  exact  trn^hL  •         ""^^"^^  '"  ^"""^  terms  as 

.imillr-S^o  eTtZSv^'f  ^  speec'h,  weLSdone  something  very 
other  people,  somViLe^sTo^^  ^  ^  ^  ^^n^^^t  h^f^t-tli 


when  we  monopolized  the  conversation  for  a  few  minutes  to  tell  some  interesting 
news.  Suppose  we  put  together  a  dozen  of  these  people  that  we  have  talked 
to  many  times  already.  There  is  an  audience.  Suppose  we  have  heard  some 
important  piece  of  news  that  will  take  us,  say,  three  to  five  minutes  to  tell  .  .  . 
Well,  there  we  are  making  a  short  public  speech.  Is  there  anything  in  that  so 
verv  alarming:? 


Public  Speaking  Is  Not  Recitation 

On  first  thought  a  speech  may  seem  more  like  that  well  remembered  ordeal 
of  our  schooldays — a  recitation,  and  therefore  to  be  dreaded  as  an  unusual 
sort  of  task.  It  does  resemble  the  recitation  in  two  respects:  1.  In  the  speech, 
as  in  the  recitation,  one  person  does  all  the  speaking.  2.  The  material  and,  in 
some  cases,  the  exact  wording  of  the  speech  have  been  previously  prepared. 

But  if  we  recall  some  of  our  early  attempts  at  recitation,  we  will  readily 
see  that  the  likeness  between  them  and  the  successful  speech  cannot  extend 
further.  The  school  boy  generally  recites  without  thinking  of  the  meaning  or 
feeling  the  importance  of  what  he  is  saying,  often  indeed  without  understanding 
the  words  he  utters.  In  Macaulay's  well  known  poem  "Horatius"  there  are  a 
few  lines  which  have  often  proved  a  stumbling  block  to  the  student  who  has 
been  asked  to  memorize  them.  As  Macaulay  tells  of  the  safe  return  of  two  of 
the  gallant  three  over  the  bridge  which  is  just  about  to  fall,  he  writes: 

Back  darted  Spurius  Lartius; 
Herminius  darted  back; 
And,  as  they  passed,  beneath  their  feet 
They  felt  the  timbers  crack. 

Every  teacher  is  familiar  with  the  pupil  who  disregards  punctuation  and  com- 
mon sense  alike  and  insists  on  repeating  that  third  line  in  one  breath — ''And  as 
they  passed  beneath  their  feet"!  If  those  Romans  really  did  that,  they  must 
have  been,  not  only  valiant  soldiers,  but  remarkable  acrobats. 

The  difficulty  lies  in  the  fact  that  the  reciter  is  thinking  of  the  words  and 
trying  to  recall  them,  and  with  all  his  attention  directed  to  that,  he  cannot  think 
of  the  meaning  too.  He  has  prepared  all  his  words,  but  he  has  not  prepared  the 
thought  and  feeling  which  should  accompany  them. 

'  Public  Speaking  Resembles  Conversation 

In  conversation,  on  the  other  hand,  we  may  occasionally  have  to  pause 
to  find  the  exact  word  to  explain  what  we  have  in  mind,  for  in  this  case  thought 
and  feeling  come  first  and  determine  the  words  we  use.  For  that  reason  our 
conversation  never  has  the  lifeless,  monotonous  tone  that  we  too  often  hear  in 
recitations.  Instead  the  speaker's  voice  changes  in  tone  quite  naturally.  If 
he  becomes  eager  and  excited,  he  speaks  more  loudly  and  more  quickly.  If 
he  is  pondering  some  difficult  problem,  he  speaks  more  slowly,  and  his  very 
tones  suggest  deliberation.  If  he  has  good  news  to  tell,  he  speaks  quickly 
and  eagerly;  if  bad  news,  he  speaks  slowly  and  hesitatingly.  When  he  asks  a 
question,  his  voice  rises  in  pitch;  when  he  gives  a  command  or  expresses  unalter- 
able conviction,  the  tone  of  voice  does  fully  as  much  to  convey  his  meaning  as 
the  actual  words  he  uses.  Intelligent,  animated  convcrsatioji  is  always  living 
speech;  that  is,  it  varies  continually  in  tone  and  in  inflection.  It  is,  therefore, 
easy  to  listen  to. 


In  this  respect  the  successful  speech  must  resemble  conversation  most 
closely.  It  must  at  all  costs  avoid  that  dead  level,  monotonous  tone  which 
makes  it  almost  impossible,  no  matter  how  interesting  the  subject  for  an 
audience  to  listen  for  any  length  of  time.  To  be  successful  the  speech  must  have 
the  living  language  of  conversation.  And  since  we  are  all  accustomed  to  use 
this  every  time  we  talk,  in  making  a  speech  we  are  not  so  much  called  upon  to 
attempt  something  new,  strange,  and  difficult  as  merely  to  repeat,  under  slightly 
different  circumstances,  something  we  all  do  easily  and  naturally  every  dav  of 
our  lives.  y     <xy  yjL 

There  is  another  point  that  helps  to  make  our  speech  interesting  in  ordinary 
conversation  and  that  aids  in  giving  it  that  living  tone.  It  is  our  consciousness 
that  people  are  responding  to  what  we  say.  We  do  not  speak  merely  to  hear 
ourselve^talk  (at  least,  we  trust  we  don't),  but  rather  because  we  are  interested 
in  our  listeners  and  desire  to  communicate  with  them.  Unconsciously  we  watch 
for  the  appreciative  smile  when  we  tell  a  humourous  story  or  for  the  look  of 
interest  or  suspense  as  we  narrate  some  unusual  or  thrilling  incident  Such 
Signs  assure  us  that  we  are  holding  the  attention  of  our  hearers.  To  talk  for 
any  length  of  time  to  people  who  do  not  respond  by  word  or  look  is  most  difficult 
_  Itiis  feeling  of  active  communication  between  the  speaker  and  his  hearers 
IS  just  as  necessary  in  public  speaking  as  in  conversation.  It  is  not  manifested 
by  questions  and  remarks  as  it  often  is  in  conversation,  but  it  is  there  just  the 
same  and  it  may  be  detected  by  the  expression  on  the  faces  of  the  audience  and 
by  the  continued  attention  the  audience  gives.  When  it  is  absent  we  feel  that 
we  are  talking  against  a  stone  wall  from  which  all  that  we  say  falls  back  without 
making  any  impression.  But  when  it  is  present,  when  we  feel  that  we  are 
speaking  to  people  who  respond  to  our  thoughts  and  feelings,  we  are  stimulated 
to  do  our  very  best. 

^       Public  speaking,  then,  is  very  much  like  ordinary  conversation  in  two 
important  points: 

1.  The  speaker's  words  express  something  that  he  is  thinking  and  feeling  at 

the  time  he  speaks. 

2.  The  speaker  has  the  sense  that  he  is  in  active  communication  with  his  hearers 

that  is,  that  they  are  responding  to  what  he  says. 

These  are  far  more  important  aspects  of  public  speaking  than  its  resemblance 
to  our  elementary  attempts  at  recitation. 


PRINCIPLES  OF  PUBLIC  SPEAKING 

Some  would-be  speakers  worry  a  great  deal  when  the  time  comes  to  deliver 
their  speeches,  but  are  not  sufficiently  worried  about  preparation  to  spend  more 
than  two  or  three  hours  on  that.  In  order  to  make  a  good  speech  it  is,  first  of  all 
necessary  to  have  something  to  say  worth  saying.  Thorough  preparation  is  the 
only  way  to  make  sure  of  that;  furthermore,  it  is  one  of  the  best  possible  means 
of  avoiding  stage-fright  at  the  last  minute. 

The  Extempore  Method 

The  best  method  for  the  beginner  to  practise  is  what  is  known  as  the  extern- 
pore  method.  This  method  demands  careful  preparation  of  material  but  pro- 
inibits  any  exact  memorization  or  any  reading  from  manuscript.     The  material 


is  carefully  collected  and  arranged,  and  the  whole  speech  may  be  written  out  as 
the  speaker  would  like  to  deliver  it.  But  at  that  point  the  speaker  discards 
his  manuscript  and  practises  delivery  with  but  brief  notes  before  him  to  recall 
the  various  sections  of  the  speech. 

The  chief  advantage  of  extemporaneous  speaking  is  that  in  this  kind  of 
speech  it  is  much  easier  to  establish  and  maintain  that  feeling  of  active  com- 
munication between  speaker  and  audience  which  is  the  very  life-blood  of  a 
successful  speech.  Without  its  presence  running  throughout,  the  body  of  the 
speech,  no  matter  how  well  chosen  the  speaker's  words  may  be,  will  remain  cold 
and  lifeless. 

Why  has  the  extempore  speech  this  advantage?  First,  because  if  the 
speaker  reads  his  address,  the  manuscript  itself  forms  a  barrier  between  speaker 
and  audience  which  neither  can  entirely  forget.  Second,  because  if  the  speaker 
recites  a  memorized  speech  he  must  recall  an  exact  set  of  words  and  phrases 
and  in  so  doing,  unless  the  process  has  become  purely  instinctive,  his  attention 
is  concentrated  on  words,  not  on  the  ideas  and  emotions  which  the  words  repre- 
sent. The  result  is  that  the  words  and  the  words  alone  are  communicated; 
the  speaker  is  using  dead  language  and  his  delivery  seems  cold  and  mechanical. 

The  extempore  is  by  no  means  a  lazy  man's  method,  and  the  speaker's 
first  attempts  may  be  more  difficult  than  if  memorization  were  allowed.  It  is 
worth  while,  however,  to  learn  from  the  very  beginning  to  talk  to  an  audience 
and  to  avoid  reading  or  reciting.  Practice  is  this  method  will  give  "a  feeling  of 
freedom  and  ease  in  speaking  which  the  beginner  can  obtain  by  no  other  method. 


Choosing  a  Subject 

The  choice  of  a  subject  is  not  an  easy  matter,  not  because  of  a  lack  of  good 
subjects,  but  because  of  the  difficulty  of  selecting  one.  If  compelled  to  make 
your  own  selection  you  may  find  it  of  some  assistance  to  think  over  the  following 
suggestions  as  possible  sources  of  a  subject: 

1.  Personal  experience,  especially  the  unusual  sort  of  experience. 

2.  The  events  of  the  day  as  presented  in  the  news  and  editorial  columns 
of  newspapers  and  periodicals,  e.g.,  Lindbergh's  flight  might  suggest  a  speech 
telling  of  recent  advances  in  aviation  or  possibly  a  speech  telling  of  the  first 
crossing  of  the  Atlantic  by  a  steamship. 

3.  Articles  of  special  interest  in  magazines  or  books,  e.g.,  articles  telling  of 
new  discoveries  or  inventions  either  of  general  interest  or  of  special  importance 
to  the  farmer. 

4.  Topics  of  conversation  on  which  you  have  noticed  that  people  express 
differences  of  opinion. 

5.  Other  matters  of  provincial,  national,  or  international  interest. 
Choose  a  subject  which  is  likely  to  interest  your  audience  and  one  on  ivhich 

you  have  or  can  obtain  sufficient  information  for  a  speech  that  will  be  worth  while. 
If  you  are  a  beginner  the  best  sort  of  subject  to  choose  is  one  in  which  you 
have  more  experience  or  direct  first-hand  knowledge  than  the  majority  of  your 
audience.  If  you  have  taken  a  trip  on  a  harvest  excursion,  or  spent  a  winter 
in  a  lumber  camp,  or  done  some  prospecting  in  northern  Ontario,  or  spent  some 
time  in  a  large  automobile  factory,  you  have  in  any  one  of  those  experiences 
suitable  material  for  a  short  speech.  Subject  matter  that  comes  from  your 
own  experience  is  apt  to  be  presented  more  vividly  than  subject  matter  derived 
solely  from  reading. 


Making  a  Plan 

If  you  are  to  speak  on  a  subject  that  you  are  not  at  all  familiar  with,  it 
may  be  impossible  to  draw  up  a  plan  until  you  have  acquired  a  considerable 
amount  of  information  As  soon  as  possible,  however,  a  tentative  plan  should 
be  made  out.  A  plan  helps  to  collect  and  define  the  rather  vague  and  hazy 
first  Ideas  which  one  has  upon  a  new  subject.  Without  an  outline  of  some  sort 
you  are  likely  to  waste  much  time  and  eflFort  in  collecting  material  that  will  be 
01  no  us€. 

«„^  ^"  v^l^'"^  °"*  ^T.  ^f  *  p!^"'  '■'^'''^^  *^^t  y°"  ^'ready  know  of  the  subject 
and  write  down  po^ible  headings  under  which  the  material  might  be  placed. 
Look  through  your  headings,  combine  those  that  are  closely  related,  eliminate 
the  miirnportant.  and  arrange  what  remains  in  the  simplest  logical  order 

This  preliminary  plan  should  be  regarded  as  purely  tentative  and  should 
be  open  to  change  repeatedly  as  fresh  information  on  the  subject  reveals  a 
possibility  of  bettering  It  The  planning  of  the  speech  is  a  process,  not  a  single 
Itt^lfj  '^K  "°t  b\'-^g^'-dfd  as  completed  till  all  your  material  has  been 
assembled.  Then  and  then  only,  you  are  ready  to  draw  up  your  final  plan 
iTand    ^''"'■^"''^  ^^^^  5^°"  ^""^  '"^•''"S  *«  best  possible  use  of  the  material  in 

Limiting  the  Subiect 

The  length  of  time  that  you  are  to  speak  will  necessarily  limit  the  amount 
bf  material  in  your  speech.  Don't  try  to  exhaust  the  subject;  long  before  you 
io  this  you  will  have  exhausted  your  audience.  To  begin  with,  do  not  under- 
take to  make  speeches  of  more  than  five  or  ten  minutes.  Only  the  really  good 
speaker  should  be  allowed  to  talk  for  more  than  ten  minutes  at  a  time 

Although  you  have  decided  that  you  will  make  but  a  short  speech,  you' 
nay  find  when  you  begm  to  make  your  preliminary  plan  or  outline  that  the 
iiubject  you  are  intending  to  speak  on  is  a  broad  one  and  that  there  are  many 
wssible  headings  to  consider.    Suppose,  for  example,  that  you  have  decided 

0  speak  on  Radio.  Radio  is  new  enough  and  remarkable  enough  to  interest 
Jmost  everyone;  so  the  subject  seems  a  good  one.  Thinking  over  possible 
leadings  you  might  write  down:  &  h  c 

1.  History  of  Radio. 

2.  How  it  works — the  general  principles. 

3.  Kinds  of  transmitting  stations. 

4.  Kinds  of  receiving  sets. 

5.  How  to  install  and  care  for  a  receiving  set. 

6.  The  widespread  use  of  radio  at  present. 

7.  Its  value  for  entertainment. 

8.  Its  values  for  business  and  other  purposes. 

9.  A  forecast  of  future  uses. 

tYou  will  see,  on  looking  over  the  list,  that  the  subject  is  a  very  broad  one 
your  speech  were  to  last  a  week,  you  might  be  able  to  deal  fully  with  all  these 
pects;   but  since  your  time  is  limited,  you  must  limit  the  subject  accordingly 
IS  best  to  choose  one  or  two  headings  from  such  a  list  and  develop  them  fullv' 
electing  the  others  entirely.     This  will  leave  room  for  illustrations  and  for 
:  Hicient  detail  to  make  the  speech  worth  while.     The  superficial  survey  of 
■  xh  a  broad  subject  is  generally  much  less  interesting  than  a  full  account  of 

1  me  limited  aspect. 
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What  headings  should  you  choose  to  speak  on?  That  depends  entirely  on 
the  object  of  the  speech.  If  your  purpose  is  to  convince  people  that  it  is  worth 
while  to  own  a  radio  set,  you  might  speak  chiefly  on  its  values  for  entertainment 
business,  and  other  purposes.  If  you  wish  to  impress  them  with  the  importance 
of  radio,  you  could  mention  briefly  its  widespread  use  at  present  and  the  '^hort 
time  that  it  has  been  in  use,  and  then  deal  more  fully  with  its  present  values 
and  possible  future  uses.  If  you  wish  to  give  some  information  of  value  to 
those  who  own  or  intend  to  own  radio  sets,  you  might  speak  on  the  kinds  of 
receiving  sets,  and  how  to  install  and  care  for  a  set. 

From  this  example  we  see  that  to  make  a  successful  speech,  not  only  must 
you  choose  a  subject,  but  you  must  also  decide  what  the  object  or  purpose  of  your 
speech  ts.  Having  decided  that,  you  must  limit  the  subject  and  select  the  material 
you  are  to  use  in  accordance  with  your  purpose. 

Collecting  Material 

After  reviewing  what  you  already  know  of  the  subject  and  making  out 
a  tentative  plan,  you  are  ready  to  begin  the  search  for  material.  Material  on 
the  subject  may  be  gathered  by  reading  and  by  conversation.  If  you  can  get 
in  touch  with  some  one  who  knows  the  subject  well,  he  may  be  able  to  give  you 
many  valuable  hints  and  to  suggest  what  you  should  read.  Do  not  expect  any- 
one, however,  to  do  the  work  of  planning  and  preparing  the  speech;  that  is 
your  task  Others  can  help  you  best  by  assisting  in  the  collection  of  material 
and  possibly  by  criticizing  your  preliminary  plan.  If  you  have  access  to  a 
library  where  there  is  a  good  encyclopedia,  such  as  the  Britannica  or  Americana 
you  may  begin  with  that.  You  will  find  that  the  encyclopedia  not  only  gives 
authoritative  information,  but  also  in  many  instances  gives  references  to  other 
sources  of  material.*  A  library  may  also  have  on  file  recent  numbers  of  news- 
papers and  magazines  which  are  the  chief  sources  of  information  for  current 
events  and  questions  of  the  day.  If  the  library  has  an  International  Index  to 
Penodtcals  or  Readers'  Guide  to  Periodical  Literature,  you  will  find  it  an  easy 
matter  to  turn  up  information  from  periodicals  for  the  past  twenty  years 
Statistical  material  may  be  found  in  government  blue  books  and  such  year 
books  as  the  Canadian  Annual  Review  and  the  Statesman's  Year  Book.  On 
many  subjects  the  Extension  Department  of  the  Ontario  Agricultural  College  is 
prepared  to  send  out  information.  If  you  have  not  a  good  library  at  hand 
you  should  .write  to  them  as  early  as  possible. 

Perhaps  the  most  satisfactory  method  of  collecting  material  is  to  use  small 
cards  about  three  by  five  or  four  by  six  inches  in  size  or  slips  of  fairly  stiff  paper 
cut  to  the  same  size.  Each  item  of  material,  as  it  is  found,  can  then  be  entered 
on  a  separate  card,  and  the  cards  easily  arranged  afterwards  in  the  order  deter- 
mined  by  your  preliminary  plan.  If  you  carry  around  a  few  blank  cards  in 
your  pocket,  you  will  always  be  ready  to  make  note  of  any  new  idea  that  comes 
to  you  or  of  any  material  you  discover.  The  advantage  of  using  the  cards  is 
that  if  at  any  time  you  wish  to  change  the  plan  of  your  speech,  all  that  is  neces- 
sary in  order  to  rearrange  your  material  is  to  reshuffle  the  cards.  New  material 
may  be  at  once  put  in  its  proper  place  without  disturbing  that  previously  col- 
lected, and  at  a  moment's  notice  you  can  have  all  your  material  before  you  in 


any  order  you  wish  to  consider  adopting.  To  separate  the  various  sections  of 
your  speech  it  may  be  well  to  insert  special  cards,  each  having  written  on  it 
the  heading  for  one  section. 

Once  one  has  become  accustomed  to  it  the  use  of  the  card  system  means  a 
saving  in  time.  If  to  the  beginner  it  seems  rather  cumbersome,  he  may  prefer 
a  small  loose-leaf  notebook  which  can  be  used  in  much  the  same  way  A  third 
plan  is  to  use  an  ordinary  notebook  and  write  the  main  headings  clearly  at 
intervals  of  several  pages.  Then  each  fact  or  idea  gathered  may  be  noted  down 
under  its  appropriate  heading.  The  advantage  of  this  method  is  that  the 
general  shape  or  structure  of  the  speech  is  always  before  the  mind;  it  is  how- 
S  e?  ^°  •=°"^^'^'^"t  as  the  card  system  if  the  plan  of  the  speech  has'  to  be 

Whatever  the  method  of  collecting  material  some  discrimination  must  be  used  in 
determtmng  what  to  write  down.  A  speech  should  not  be  made  up  of  a  series  of 
extended  quotations  from  the  material  that  has  been  studied  in  preparation 
Avoid  copying  down  verbatim  long  extracts.  It  is  much  better  to  try  to  sum- 
marize what  IS  of  use  to  you  as  you  go  along  and  get  the  gist  of  the  matter  down 
in  your  own  words.  Material  taken  from  encyclopedias  and  other  books  of 
reference  is  likely  to  be  rather  dull  and  should  be  used  sparingly.  To  make  the 
dry  facts  less  dry,  appropriate  illustrations  and  anecdotes,  if  possible  from 
your  own  experience,  may  be  introduced. 

Arranging  Material 

During  the  time  that  you  are  collecting  material  you  should  be  arranging 
I  It  m  accordance  with  your  preliminary  plan  and  making  changes  in  this  plan 
when  you  see  any  possibility  of  improvements.    When,  at  last,  you  have  all 
your  material  together,  you  are  ready  to  consider  its  final  arrangement. 

Sometimes  the  nature  of  the  material  is  such  as  to  determine  your  arrange- 
ment; in  such  cases  you  are  forced  to  follow  what  may  be  called  a  logical  order 
For  example,  if  you  are  telling  how  to  build  a  barn,  you  would  start  with  the 
toundation  and  work  up,  not  with  the  roof  and  work  down. 

Xk  /"  ^"  °^^^'  ^f  ^^  7°"  ^""""^  '^'^^*  '"'^•^t  be  called  a  psychological  order 
That  IS  you  consider  the  tastes  and  interests  of  your  audience  and  choose  from 
a  variety  of  possible  arrangements  the  one  most  likely  to  gain  and  hold  their 
attention  Some  time  should  be  spent  in  considering  the  possibilities  of  arrange- 
ment. If  you  have  used  the  card  system  in  collecting  material,  it  will  be  easy 
not  only  to  outline  on  a  separate  sheet  of  paper  the  various  possibilities,  but 
actually  to  arrange  all  your  material  in  the  several  ways  which  may  seem  desir- 
able.   After  doing  this  it  should  be  much  easier  to  decide  on  the  most  suitable 

Testing  the  Arrangement 

The  varying  nature  of  the  subject  matter,  the  purpose  of  the  speaker,  and 

il r^KI     /".""""r  *°  ^'  ^''^■'"'^"^  ^"  ^ffe"  '^^  arrangement  and  make  it 
mpossible  to  lay  down  any  general  rules.     There  are,  however,  certain  tes  s 

no?  "^''  ^  f  P'"^  *°  "'"°^'  ^"y  'yP^  °f  arrangement.     Unless  the  e 
,ood  reason  to  the  contrary,  your  arrangement  should  meet  these  tests 
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Central  Idea  Test 

(a)  Quite  near  the  beginning  of  the  speech  make  clear  to  the  audience 
what  your  subject  is  and  what  you  propose  to  do  with  it.*  If  the  subject  is  a 
compHcated  one  it  may  be  well  to  outline  in  advance  the  plan  you  propose  to 
follow  in  dealing  with  it. 

(b)  See  that  the  greater  part  of  your  speech  is  devoted  to  the  development 
of  this  announced  subject  and  do  not  allow  minor  issues  to  take  up  much  of 
your  time. 

(c)  Make  clear  to  the  audience  the  connection  of  the  various  parts  of  your 
speech,  both  to  each  other  and  to  the  general  subject  of  your  address. 

(d)  See  that  your  material  is  so  arranged  and  developed  that  it  will  be 
impossible  for  anyone  who  has  half  listened  to  you  to  go  away  afterward  and 
say  he  did  not  known  what  you  were  talking  about. 

Beginning  and  End  Test 

(a)  Plan  the  beginning  with  the  aim  of  arousing  interest  in  your  subject; 
introduce  the  subject  in  such  a  way  that  the  audience  will  wish  to  hear  more 
about  it. 

(b)  Plan  the  conclusion  to  emphasize  the  most  important  idea  in  your 
whole  speech. 

(c)  Make  the  first  and  last  section  of  your  speech  such  that  a  person  who 
had  heard  only  those  would  know  at  least  what  you  had  aimed  to  accomplish. 

Writing  the  Speech 

Some  experienced  speakers  may  find  that  in  preparing  to  speak  they  need 
to  do  little  or  no  writing  beyond  jotting  down  a  few  headings  and  possibly  a 
set  of  figures  to  which  they  may  wish  to  refer.  On  the  other  hand,  many 
speakers  with  years  of  experience  still  find  it  advisable  to  write  out  the  whole 
speech.  It  is  impossible  to  say  that  one  method  is  right  and  the  other  wrong, 
but  for  the  beginner  writing  is  recommended. 

Although  you  have  made  copious  notes  in  collecting  your  material,  the 
speech  you  are  to  deliver  is  bound  to  seem  very  vague  until  it  is  actually  before 
you  in  black  and  white.  You  know  then  just  what  you  are  doing  with  your 
material,  and  you  are  far  better  able  to  revise  and  criticize  both  style  and 
arrangement.  ^  Furthermore,  the  very  act  of  writing  out  what  you  intend  to 
say  serves  to  impress  it  on  your  mind  so  that  it  is  much  more  easily  recalled. 
You  will  not  remember  exactly  what  you  have  written,  but  you  will  have  much 
less  trouble  in  expressing  yourself  orally  than  if  you  had  not  previously  expressed 
the  material  in  writing. 

Write  out  the  whole  speech  just  as  you  would  like  to  deliver  it.  If  you 
have  used  cards  or  slips  in  collecting  material,  you  will  now  find  it  easy  to  keep 
before  you  the  material  needed  for  each  succeeding  section  of  the  speech.  Con- 
sider carefully  what  you  have  written  and  make  any  last  improvements  you 
can  in  style  or  in  the  beginning  and  conclusion.  Some  speakers  find  it  advisable 
to  write  the  beginning  of  the  speech  last  of  all  since  they  can  then  be  more 
certain  what  will  make  an  effective  introduction. 


•This  does  not  mean  that  the  speech  should  be  begun  with  a  formal  statement,  "My  subject  to-night  is  so  and 
•O  and  my  purpose  on  speaWng  on  it  is  thus  and  thus^'.  The  subject  may  be  announced  formally;  the  purpose 
•ftould  usually  be  implied  indirectly.  On  some  occasions  to  begin  with  an  open  announcement  of  purpose  would 
defeat  the  whole  object  of  the  speech. 
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Preparing  Platform  Notes 


to  be  Zt  effecdve  the  lake'  3^^%'^  '"'t  ''""'■  ^^^  P^P'^  f^^'  that 
glancing  at  notes  o^anuscnnff?  '''  ^'^^udience  without  showing  or 

brief  after-dinnerspeeches  whe'  an  .nL'°™'  °'f/'°"/'  ^"^'^  ^'^  '"  delivering 
greatly  in  giving  th^,  rS  Itm"  "her^.*^  r'"'',? "'■''^°'"  ""^  spontaneity  aid! 
can.  But  on  ot1,er  ocTas  o^wbL  t";  ^^teTral  t  fV"  ,"'*'?*  "°*^^  '^  °- 
Plex  and  when  it  is  i-portantt'o^h^"  g 'a  °d  t  tt^t' alirt.'^  T" 
planned,  ,t  is  wiser  for  most  speakers  to  use  notes  ^  °''^^'' 

sectio^n°or  eXtgrlpHtur  s^S^^  t^lf'  ^^^^?^--"  ^  -"  -h 
you  may  be  tempted  to  read  from  Tet^te?  PutT  *i'°L".^'^"t^"««  which 
you  will  be  forced  lo  speak   notreZ      oZTl'        !  "  headings  only,  so  that 

sets  of  figures  mav  if  bripf  h..        a  P"°  ft'°"s  that  you  wish  to  read  out  or 

peaker.     The  latter  are  M^il^  n,;c^i      i  j-^     ,     ^  *  between  them  and  the 
^e  impression  that^^u  artr^irS,":!^^^^^^^  ^"^  ^-^"-tly  give 

f  you  use  notes.  use%hemoS"rbut  unobtrusive^      S*  T  ^■•^^■"^  notes, 
aper,  such  as  were  used  in  collecting  LterLlaTets^  '^'^^  °^  ^''P^  °f 

Practising  the  Speech 

ts^e;^^^aTkX'JuKl^o,en^^^^^^^^^^  Force 

•ent  as  planned.     If  you  remember  th^  wZ.  ^^'^  y''"''  ^"^"S^' 

'^usly.  use  them;  but  X™  fail  to  rerTn  ?h/°".  ^''^  T"'"  ^°^"  P^^' 
unuscript.     Express  the  id  Jin  !  .1      ^'  "^^  "°'  '^^^'  *»  '''e  written 

net  wording  of  the  manu.rrLtJZ  ^        possible,  not  trying  to  retain  the 

ias      TU^i.T.  manuscript  so  long  as  you  get  some  suitable  wording  for  your 

^t ter  h^w  ^oofyourm^triarl^'^^n'r  ''"  ^'T"''"''  "^  ^""^  »  "o 
tit  thp  Jr;t:^„    f         '"^t^"?''.  poor  delivery  will  ruin  its  effectiveness      See 

^^^Z:^:'.^^L^t^^:^  -  ^'-  -  ^"-  you  at  leTst  tt 

»1  uJl'L';tpted'and'or=rn"t'  T.l'^  "°^*  '"P^"^"*  P^*^  °f  t''-  ^P^ech  and 
^^lorize  t3while  XiTthetst^:^^^^^^  '""'T^'  ^^^^  ^P^^^ers  like  to 
3  ot  generally  to  be  ferm'mended  '  ''''''='  '''""P°^^'  ''"^  ^"'^^  ^  P'-° 

Delivering  the  Speech 
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Getting  Started 

Before  beginning  to  speak  you  should  take  up  a  position  close  to  the  front 
of  th^platform  and  as  near  the  middle  as  possible.  Don't  be  in  too  great  a 
hurry  to  begin  lest  some  of  the  audience  fail  to  hear  your  first  words.  If  people 
are  shifting  position  or  exchanging  comments,  pause  a  moment  till  you  see  that 
you  have  their  attention.  Begin  by  addressing  the  chair  and  your  audience. 
Then  announce  your  subject  in  such  a  way  that  everyone  will  hear  you.  It  is 
a  good  plan  to  select  some  one  near  the  rear  who  seems  to  be  attentive  and 
interested  and  address  your  opening  remarks  directly  to  him.  You  can  tell  by 
the  expression  of  his  face  whether  or  not  he  is  hearing  you;  make  him  hear 
easily  and  the  rest  of  the  audience  also  will  hear  you. 

Face  the  Music 

Most  important  of  all,  in  beginning  and  throughout  the  speech,  talk  to  the 
audience,  not  to  a  window  on  one  side,  or  to  the  first  row  of  empty  seats,  or  to 
your  own  toes.  Even  though  at  first  it  may  seem  hard  to  face  the  concentrated 
attention  of  several  dozen  pairs  of  eyes,  look  your  audience  in  the  face.  Without 
doing  that  you  can  never  speak  effectively.  In  private  life  we  distrust  the  man 
who  refuses  to  meet  our  eyes.  On  the  public  platform  we  demand  that  any 
man  who  would  hold  our  attention  must  look  at  us,  not  at  the  ceiling  or  the 
floor.  It  is  difficult  at  first,  but  will  seem  less  so  if  you  remember  that  you  are 
speaking  before  people  whose  attitude  is  not  hostile,  but  friendly.  An  audience 
always  sympathizes  with  the  speaker  in  his  first  attempt  and  admires  the  one 
who,  in  spite  of  his  nervousness,  gets  through  his  speech  successfully.  The 
audience  is  working  with  you  and  for  you,  not  against  you.  Their  obvious 
interest  and  enjoyment,  once  you  have  learned  to  look  for  it,  will  be  a  great 
encouragement  and  will  help  you  to  put  more  of  yourself  into  the  spfeech. 

Make  Yourself  Heard 

Not  only  in  beginning  the  speech,  but  throughout,  take  care  to  make  your- 
self easily  heard.  Remember  to  watch  your  friend  in  the  back  seat  and  see 
that  he  continues  to  hear  easily.  Some  speakers  who  begin  well  soon  drop  their 
voices  to  a  low  monotone  and  never  succeed  in  breaking  away  from  it.  An 
audience  will  not  listen  to  one  whose  voice  is  so  weak  that  they  must  strain  to 
catch  every  word.  Give  the  material  that  your  have  prepared  a  fair  chance 
by  making  it  as  eavSy  as  possible  for  people  to  listen.  Speaking  too  loudly  is  a 
fault,  but  it  is  a  fault  found  in  few  beginners.     Speak  up! 

Take  Your  Time 

Don't  talk  as  if  you  were  being  paid  for  your  efforts  in  accordance  with  the 
number  of  words  per  minute  that  you  can  utter.  Give  the  audience  time  to 
grasp  the  significance  of  what  you  say.  In  reading,  if  one  misses  a  point,  one 
can  go  back  and  read  over  the  doubtful  passage.  In  listening  to  a  speaker 
there  is  no  chance  to  pick  up  a  point  once  missed.  See  that  each  idea  is  under- 
stood as  you  present  it,  and  do  not  be  too  anxious  to  hurry  on  to  the  next  idea. 
If  your  time  is  near  an  end  and  you  have  much  left  to  say,  leave  out  some  parts 
entirely  and  deliver  what  you  do  present  effectively.  A  few  beginners  need  to 
be  advised  to  speed  up  rather  than  to  go  slowly.  Such  slowness  is  usually  the 
result  of  inadequate  preparation,  and  the  best  way  to  remedy  it  is  by  more 
practice  in  delivering  the  speech  before  attempting  it  in  public. 
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Avoid  Monotony 


Ne^t  fn  ;^     ^-1,.,.  ^^^  Monotony 

iNext  to  inaudibility  the  ^re^tf.^-^    c    •      . 

reaction  to  vour  wf  "i         ""^  ^*  y^""-  audience  and  to  tli-^     •''^  """"tonous. 
Varia  ion   n  tone  aS  '"  ^°"''  ^^^"'^^  P^«  of  speaW  thT.""^/*  ^'^''^'^  y°" 

rSe:s£?^^^^s^E^^ 

S  fe'Sr  S^t^  "-^  ^-^  -  town. 

w  Q-tion-CisX  ,rt:s-"^  ^'^  ^-^  *«  *-n- 


K»  HP^"' "'»--£  ";.LS":ir""°™  •^•»*"'  - 

-e'e  or^i^ords'';ruE"?'^^'^  ^"^^  '^•'■'  o^pfu^rafthrenl  %  ''""^ 
:ructure  nf  ^k^  ^^^'  ^"^te  rcRardles^  nf  ^iT^  •        ^  ^'^^  of  every 

>es^n  enceS  '^"T'^  ^^^  ^'^  delivering     Pans!  ^T"^""^  grammaticS 

I'  so  doing  you  nTonlv     ^^^°"'''P^^'=''''°oknol«o„erndn^^^^^    f'^'*^  °* 
Some  of  us  i„  our  n  a-    ^""^  "^^'^""'^  -^^^^^^ 

words.     In  speaking  in  public  we  shouMhT      ^^^  °'  "'"■■  °^er 

Should  be  more  careful,  since  a 
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mistake  made  from  the  platform  sounds  much  worse  than  one  made  in  private 
conversation.  The  best  way  to  prepare  to  speak  clearly  and  correctly  in  public 
is  to  try  to  do  so  as  much  as  possible  in  private. 

Avoid  *^ Running  Down'' 

Some  speakers  who  do  well  with  the  greater  part  of  their  speeches  seem  to 
allow  the  conclusion  to  fade  out  in  feebleness.  The  effect  is  somewhat  like  an 
alarm  clock  that  is  running  down  and  giving  a  last  few  irregular  strokes.  You 
have  prepared  your  speech  with  the  idea  that  the  conclusion  will  be  an  important 
part  of  it.  Your  delivery  must  give  emphasis  to  this  material;  otherwise  it 
will  fall  flat.  Avoid  acting  as  if  you  yourself  had  grown  tired  of  the  subject 
or  were  anxious  to  get  to  the  end  of  an  ordeal.  Above  all,  don't  leave  you 
place  at  the  middle  front  of  the  platform  until  you  are  entirely  finished  with 
your  speech.  Nothing  can  give  a  worse  impression  than  to  see  some  one  gradu- 
ally talking  himself  to  the  edge  of  the  platform  and  ending  his  speech  just  as 
he  steps  off. 

Gesture  and  Movement;  Good  or  Bad? 

The  elaborate  system  of  gestures  for  which  directions  are  given  in  some 
books  on  public  speaking  belongs  with  the  memorized  speech  and  the  oratorical 
type  of  delivery.  The  aim  of  this  bulletin  is  to  advocate  a  style  of  speaking 
much  more  simple,  direct,  and  business-like.  In  regai'd  to  gesture  the  person- 
ality of  the  speaker  must  settle  the  matter.  Some  good  speakers  use  no  gestures 
at  all;  the  majority,  perhaps,  use  them  to  a  certain  extent.  A  French  orator 
speaks  with  his  whole  body;  the  Anglo-Saxon  is  likely  to  be  less  demonstrative. 
Most  speakers  will  possibly  find  that  after  they  become  accustomed  to  speaking 
in  public  they  are  inclined  to  develop  a  few  gestures.  If  such  movements  are 
easy  and  natural  and  are  used  to  emphasize  the  speaker's  words,  they  may  add 
to  the  effectiveness  of  the  speech.  If  forced  and  artificial,  or  if  of  such  a  nature 
as  to  attract  attention  to  themselves,  they  may  hinder  rather  than  help.  The 
speaker  who  uses  gesture  in  private  conversation  will  possibly  never  do  his 
best  on  the  platform  without  the  use  of  gesture.  Another  type  of  speaker 
might  do  much  better  by  avoiding  it  entirely.  Each  must  find  out  his  own 
best  method  of  procedure.  The  extremes  of  both  types  are  bad.  Avoid  standing 
with  such  rigidity  that  you  might  be  mistaken  for  a  speaking  statue;  avoid  also 
whirling  your  arms  about  like  a  windmill. 

Movements  which  do  not  serve  to  emphasize  the  speaker's  remarks  should 
be  avoided.  The  buttoning  and  unbuttoning  of  one's  coat,  the  thrusting  of 
hands  into  pockets,  the  meaningless  stroll  up  and  down  the  platform,  the  nervous 
shifting  of  weight  from  one  foot  to  the  other — all  tend  to  distract  the  attention 
of  the  audience.  The  beginner  is  apt  to  indulge  in  some  of  these  movements 
without  knowing  that  he  does  it.  He  should  have  some  friend,  who  will  report 
to  him  afterwards,  on  hand  to  watch  for  such  errors  when  he  is  delivering  his 
speech.  By  being  thus  warned  of  his  defects,  he  may  be  able  to  avoid  them  in 
his  next  attempt. 

Be  Grateful  for  Criticism 
A  last  word  on  delivery.  Both  in  practice  and  after  the  delivery  of  your 
speech  try  to  get  the  advice  and  criticism  of  some  one  who  knows  what  good 
public  speaking  is.  Purely  destructive  criticism  is  discouraging,  but  the  friend 
who  can  point  out  your  faults  in  a  kindly  fashion  is  doing  you  a  much  greater 
service  than  the  people  who  tell  you  that  your  speech  was  splendid  and  have 
nothing  more  to  say  about  it.  Without  such  criticism  you  will  never  discover 
many  faults  that  are  quite  obvious  to  the  audience. 


IS 


TYPES  OF  SPEECH  ILLUSTRATED 

.™>T^  ^rZ  "^"^'^  ^^^  following  types  for  illustration:  L  Informative 
speedi.  II.  Narrative  or  descriptive  speech.  IIL  Speech  persuading  to™  d^ 
IV.  Speech  of  introduction.     V.  After-dinner  speech.    Each  of  these  tvoi 

rartroVth^Wnd  of  "f  °'  f  approach,  based  partly  on  the  material 
partly  on  the  kind  of  audience  for  which  it  is  prepared. 

I.  The  Informa-ive  Speech 
The  main  object  here  is  to  give  a  clear  explanation.    You  may  have  to 

worl  JtoTr^'""  °'  '  ""^'^  °(  "'^'^•''"^^y-  ''^  «'^^  '^'^^'^tions  as  to  how  some 
work  ,s  to  be  done,  or  even  to  explain  some  abstract  idea.     It  is  to  be  presumed 

InH  r.f""''""""  ,1'  ?.^°""  ""  '"^'■"  «>«>eAing  rather  than  to  be  amuT^ 
land  therefore  you  should  concentrate  your  energy  upon  getting  as  clear  and 

addSs"  ^"^"^^"^"^  ''  P°-ble.    Here  are  some  s'^bjects  for  this  "of 

Dramatics  for  Rural  Sections. 

Installing  a  Radio  Set. 

Methods  (or  Advantages)  of  Tree-Planting. 

Labour  Savers  for  the  Housewife. 

The  Importance  of  Pure-Bred  Stock. 

Forests  and  Water  Supply. 

Woman's  Opportunity  in  Agriculture. 

J  .  J^^t!"^?'^".^n'''"  ^^'^"^'^  ''^''^^^"  ^"^  ^^  ^"  ^^  ^e  following:  (a)  A  definition 
rf  the  subject;  (6)  areference  to  its  timeliness  or  importancef  (c)  an  illustrat  on 
;r  Pf  f  ^:^P^"^"^^:  Ff  r  example,  in  beginning  a  speech  on  '^Radio''  you 
an  refer  to  its  educational  value  and  to  the  number  of  farms  now  equipo^ 
vith  radio  sets;  and  if  you  intend  to  go  into  some  detail  it  is  a  grltTeK 
ifeff..r'V'-''"''  f'  n^ain  divisions  of  your  speech  in  the  introductC 
01  effective  beginning  for  an  address  on  "Forests  and  Water  Supply-  is  g  vTn 
1  the  following  anecdote,  an  illustration  from  experience; 
"Mr.  Chairman,  etc. 

boy  looking  at  him  very  closelv      Thlnt.'ntr  tvi^irVulu^  •  °°^^^^a  ^  small  Indian 

•  iillustrative  anecdote  is  one  of  the  best  of  introductions,  as  it  gives  the 
iidience  the  central  idea  of  the  speech  in  tabloid  form. 

Developing  the  Body  of  the  Speech 

-A  1^^  ^T  ^-^^P  i".  P''^P^"nK  material  is  to  decide  upon  your  main  headings 

'nsShn'e  Ral"  S  ^°"  "'"  '^'''  ''''"'  "P"    ^'*  -"«  -Ejects,  st^  S 
nstalhng  Radio,    this  presents  no  particular  difficulty.     In  others   such  as 

orests  and  Water  Supply,"  the  problem  is  a  little  more  compli^  ;d     You 

r  J°  "''^'^u  Pf^P'^understand  something  they  cannot  actually  see,  namely 

Sir    TT  ^°''''''.  ^"^  ^^'"^  ^"PP'y-     As  we  think  over  th;  subjS 
t    following  leading  questions  suggest  themselves:    What  happens  to  rivers 

ce?     How^^'"  "^^  surrounding  trees  are  removed?    How  does  thl  take 
lrk\n     Tu  I"  Z^^'^r"""  '*^     ^^  *^^«  questions  provide  a  frame- 

•  rk  on  which  to  build  the  speech.    The  next  point  to  consider  is  wheXr 
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these  are  in  their  most  effective  order.  The  first  makes  people  realize  the 
importance  of  the  subject,  the  second  gives  them  the  details  while  their  interest 
is  fresh,  and  the  third  suggests  a  practical  application.  The  original  order  is 
clearly  the  right  one. 

Having  this  general  scheme  in  your  mind  you  start  collecting  material,  as 
explained  in  an  earlier  part  of  the  bulletin  (p.  8),  and  when  the  whole  speech 
has  been  composed  you  make  skeleton  notes  for  use  on  the  platform  (see  p.  11, 
Preparing  Platform  Notes).  The  notes  for  the  address  on  "Forests  and  Water 
Supply"  will  be  something  like  this: 

I.  What  happens  to  water  supply  when  the  forests  go? 

(a)  Rivers  overflow  in  spring — cause  much  damage. 

E.g.,  Quebec  floods  of  1924 — thousands  of  dollars  lost. 
Forest  denudation  in  St.  Lawrence  basin. 

Also  report  in  daily  papers,  July  1st,  1926 — Roumania,  Tcheko 
Slovakia. 
E.g.,  Quote  Julian  Smith  in  "Forest  and  Outdoors":    "Well  forested 
watersheds  are  an  insurance  against  flood  damage." 

(b)  Rivers  dry  up  in  summer. 

Quote  from  various  articles. 
E.g.,  In  India  and  China — there  are  desert  areas  which  were  once 

fruitful  valleys  before  timber  was  all  cut. 
In  Canada,  Muskoka  District — and  many  burnt  over  sections 

in  the  Ndrth  Country. 

(c)  Scientists  say  there  is  less  rainfall. 

E.g.,  In  Russian  Journal  of  Forestry — experiments  conducted — showing 
that   rain   storms   are   drawn   to   wooded   areas.     (Liesnoi 
Journal,  St.  Petersburg,  Vol.  41.) 
E.g.,  Also  prairie  conditions,  etc. 

(d)  Precipitation  is  lost. 

Forest  retains  moisture  from  rain  and  snow.     Enlarge  this  point. 

II.  How  does  this  take  place? 

(a)  Vegetation,  roots,  etc.,  act  as  sponge — make  flow  uniform,  avoid 

freshets  in  spring  and  drought  in  summer. 

{b)  Forests  make  best  use  of  moisture  of  precipitation. 
Snow  remains  longer  .  .  . 

Forest  soil  does  not  freeze  so  deeply — thus  surface  water  is  ab- 
sorbed, etc. 

III.  How  can  we  prevent  it? 

(b)  By  planting  trees  where  possible. 
(6)  By  guarding  against  forest  fires. 

(c)  By  encouraging  forestry  work. 

etc.,  etc. 

To  show  how  these  platform  notes  are  used,  we  shall  take  one  main  head- 
ing and  expand  it  as  would  be  done  in  the  actual  delivery  of  the  speech. 

I.  "The  first  question  to  be  considered  is:  What  happens  to  our  water 
supply  when  the  forests  go?  (Pause.)  Actually,  there  is  no  less  water  running 
through  the  river-beds  after  the  removal  of  the  surrounding  trees.  The  various 
bodies  of  water  passing  onward  to  the  Great  Lakes  or  the  seas  are  as  great,  in 
the  aggregate,  in  regions  which  have  been  denuded  of  timber,  as  they  were 
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but  in  the  quality  of  the  flow.     In  forest^  areas  thlfl^'  T*  '"  *•'  ^"^"^'^^ 
tively  slow  and  uniform;  it  can  be  depended  unL^  ^       °i  '^'''!'  "  ^°"Para- 

^^^Z::S^^;'^:::S^-:^rs  and  streams  when  the 

"In  th!^?n  •    ^'r'  °''^'''''''"  '"  ^P""?'  cause  much  damage ) 

rushin^ltr"^^Jtn^Te^nTs  r'^u"  'iT'^  ^"^^^  ^^  ^""^^  -^^ 
roots  and  vegetation  this  L  if „atura,v";l^^^  T^  a  f"*^^*'"^  ^^'P^*  °f 
Moreover,  in  forested  regions  as  Si  be  LS^"",  ?^  1'^'  ^'*'''"  ''°""ds. 
not  melt  so  quickly  as  it  does  in  nn»n'  "^^^P'^'n^d  later,  the  snow  itself  does 

by  the  surface  solKoi t^'"  °ach  th^.t"^'  """f  '""'=?.  °[  '*^  ^^*«^  '^  absorbed 
the  protecting  carpet  is  removed  bt  Z  or  oX  ' '"'"  '^'  l"^'  ^°"'  ^'^^'^ 
play.  It  scours  out  the  river-bed  t^  fhl  K  °*''^^^S^""«s.  the  torrent  has  free 
funnel  where  the  water  rushi  ever  ?.l  a  T'''  ^"^  *"™^  '*  '"to  a  kind  of 
tion  to  the  inhabS  vaSs  bebw       iTlu^^^^^  'T"^'"^  '°^  ^"^  ^^^^ruc- 

disastrous  Quebec  floods  of  1^4  tw^.-ilT^^  ^*  '^  estimated  that  the 

were  swept  away,  wSe  kreelt'  dl  J  t'  .^  °l!'^"'''  .°^  ^°"^'^  ^""'^  °f  P--operty 
carried  on  along  the  St.  L^etrlblr^  '""''"""^  "'^''^'^  '^^^^  been 

-On  the  editorial  page  or"he"i^S  ^  £  J^UvTsf  To^'f '"^ 
destructive  floods  in  Roumania  anH  r,n    2^       .  ••'   ^  ^*'  ^^^^'  "^^  ^ead  of 
fact  that  these  couLies  Tn'   I^'^^^f  f  °-^'°^^'^'f'  attributed  chiefly  to  the 

of  the  timber  from  ^ Snt^^ ish'eds"  '°^'^^'  *°  "="*  ^"^  ^^"  -- 

contri  trm7or:'eEerthi  IZ'^'^  t""  T  P^^^^"*  «-^«-  ''"t  they 
Smith,  of  the  Hydro^'Sc^c^omn^^onr^y"  ^'  ^"''^^^'  '^'"^-    ^'^  J"'- 

CoSsfr'*?.!? H-'''^'  Tu^"  i"^"""<=«  ^g^'^^t  flood  damage.'  " 
with  the  suS"ect  ISd  ^eTudience'  '"f^^f  ^^  «Peech  will  of  c' urse  vary 
require  no  spedal  conclisL  tL  .  J  f  ^^^  demonstration  of  radio  will 
somecentraUdea  STavbei  J-*''''"  °^  fl^"^  ^'"  P^^^^^ly  contain 
is  referred  to  SnTroducto^  o'.rrnf^^  k  t,"°""  ""^'"K  ^^"*^n<=«-  The  reader 
speeches.  '"troductory  part  of  this  bulletm  for  suggestions  on  concluding 

II.  Narrative  or  Descriptive  Speech 

Informatlt  J'S?  ^t  fsTr^'and'e '^  I'^V'  '"  'T'^^'  °'  ^-"^  '"^^  -^--e. 
than  practical  fn^er^t  Thl!';  "1  T'^f  *'.°"''  ''"*  ^"^^^  ^^^  °^  general  rather 
upon  toSbeforealitJatl?.".  "'^  °^"'"'"''  ^'''^  °"^  ">«y  be  called 
personal  remL^Vnce  reStTnT  Z  f ''  """  '^^'"^^  "'"''•  ^*  ""^^  ^e  a  speech  of 
of  a  sketch  of  some  weUknown  rL  T  ^^Pt""""^'  °'  '*  '"^y  ^^^e  the  form 
discussion  of  sori^k!  ^Hr  at'^ e'su^ctr  "  """"^^'  °^  ^^^"  ^''^ 

Picturesque  Northern  Ontario. 

The  Romance  of  Oil. 

The  Story  of  the  Hudson's  Bay  Company. 

Wilham  Henry  Drummond. 

John  Masefield. 

Sam  Slick. 

The  Joys  of  Farming. 
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Introduction. — ^The  introduction  should  be  quite  informal.  One  may  use 
an  amusing  story,  or  a  quotation,  or  one  may  turn  to  profit  a  remark  made  by 
some  previous  speaker,  if  opportunity  offers.  In  the  sketch  on  a  character  in 
literature  or  history,  an  effective  introduction  can  be  made  by  giving  in  a  sen- 
tence or  two  some  fact  which  will  sum  up  his  personality.  For  example,  a  talk 
on  Sam  Slick  might  be  prefaced  in  the  following  manner: 

"Sam  Slick — or,  to  give  him  his  proper  name,  Judge  Haliburton — has  been 
called  'a  statesman  in  motley.'  His  character  was  a  strange  mixture  of  thought- 
fulness  and  serious  purpose  on  the  one  hand,  and  jovial,  careless  humour  on 
the  other.  He  had  a  serious  message  for  his  day  and  generation,  but  in  order 
to  deliver  it  he  put  on  the  jester's  cap  and  bells.  The  sayings  of  Sam  Slick,  the 
shrewd  yankee  pedlar,  are  full  of  mature  wisdom.  This  character  which  Hali- 
burton created  and  which  in  return  made  him  immortal,  is  the  ancestor  of  all 
the  village  philosophers  who  have  since  taught  the  world  by  making  it  laugh." 

In  "The  Romance  of  Oil"  the  following  rather  striking  contrast  may  be 
used: 

"Sixty  or  seventy  years  ago  fuel  oil  was  a  waste  product.  In  1859,  Colonel 
Drake,  while  sinking  a  well  for  brine,  was  hampered  by  the  large  quantities  of 
petroleum  which  flooded  his  workings.  Realizing  its  possible  value  he  began 
to  put  it  into  barrels,  and  in  a  short  time  it  became  the  important  product,  and 
gave  to  the  place  its  name — Oil  Creek,  Pennsylvania.  Since  then  oil  has  become 
one  of  the  necessities  of  modern  industry.  It  has,  moreover,  provided  the 
English  language  with  a  new  phrase,  'to  strike  oil,'  or,  as  defined  in  Webster, 
to  make  a  lucky  hit  financially." 

There  is  not  any  great  difference  between  the  introduction  of  the  second 
and  that  of  the  first  type  of  speech.  In  general,  the  narrative  or  descriptive 
speech  requires  an  introduction  which  will  put  the  audience  at  their  ease,  whereas 
the  informative  speech  requires  one  that  will  set  them  thinking;  but  within 
this  general  range  there  are  many  variations.  Each  subject  has  its  own  problem 
for  the  speaker. 

Developing  the  Body  of  the  Speech 

The  suggestions  given  under  Type  I  apply  in  a  general  sense  to  this  kind 
of  speech  also.  There  is  this  difference  in  the  method  of  attack,  that  whereas 
in  the  informative  speech  clearness  and  logical  order  are  all-important,  in  the 
second  there  is  another  equally  vital  purpose,  namely,  the  giving  of  pleasure. 
For  this  reason  one  should  steer  clear  of  detailed  explanations,  lists  of  dates,  or 
figures  and  statistics,  which  are  generally  dry,  particularly  to  people  who  are 
on  pleasure  bent.  There  is  a  Spanish  phrase  which  runs:  "Mix  useful  with 
agreeable."  This  is  not  a  bad  precept  to  follow  in  the  preparation  of  any  speech , 
but  it  applies  particularly  to  the  kind  we  are  discussing.  A  biographical  sketch 
is  frequently  very  dull,  consisting  of  a  lifeless  catalogue  of  dates  and  facts;  on 
the  other  hand  it  may  be  made  most  interesting,  if  these  facts  are  varied  with 
personal  and  human  touches,  revealing  the  character  of  the  man  and  enabling 
the  audience  to  recreate  him  as  a  living  human  being.  Here  are  some  headings 
for  the  speech  on  "Sam  Slick": 

I.  Sam  Slick  is  an  international  character.  , 

Belongs  to  all  countries — like  Don  Quixote,  Pickwick,  etc. 
Number  of  editions  of  book — 125  at  least. 
Fame  on  the  continent,  etc. 
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II.  Life  of  Haliburton. 
Early  years. 

His  failure  as  a  politician-Reasons.      ' 

Friendship  with  Joe  Howe  and  doings  of  "The  Club  " 

Last  years  in  England.  "^• 

III.  Appearance  and  personality. 

IV.  Quotations  from  Sam  Slick. 
V.  Why  the  book  has  survived. 

Yo.Zutl'^Z'^Z^LT  aS;rj,  7--'"^  .narrative  for  a  speech, 
its  development,  and  finally  its  imLrL  '  ^  "f"*'°"  "^^^  ^^rious  stages  of 
of  course,  also  b;  treatedt^'^^iXSrvTspee^ch'""  '''■    '''''  '^'''^^'  -"■ 

lood'^LSidiitt:.''  sh^i^  jtsr  r^^^-.o-^-io,-  .akes . 

Provincial  Picture  Bureau.  46  RSondw'.l,;^  "°^'"^'  '""*'  f™""  *« 
fine  selection  of  slides  on  various  subtcf.R  -.^r''  l^T'"'    ^here  is  a 

nature  study,  science,  agriculture  and  geSlop"cf   "'   '^'"'''^"  '''^*°^' 

what^fbt: -IlL"  ^ty  "hing  ^ t  ZmT'  "^^^^  ^ '"''^  ^  — H.e 
the  speech  at  once.     It  is  necelirv  L  nummary  destroys  the  effect  of 

to  leave  a  good  final  impressLrTheToJ^ffrc r"""V''^^°"^  ^P^^*^  -d 
■n  one  or  two  sentences,  of  the  most'^[;:pranSi:  Jotlo^'  ^^^^^*^'"^"*' 

III.  The  Speech  Persuading  to  Action 

inJSfa"  '^:£^  tt  TeSre^rr^t"^  '''  '^^'^^-  '''^  -'^-n 
the  member  of  parliamen  addre  sS^hk  n  ."f '"^  an  agricultural  campaign, 
client,  the  minister  exhortkg  h L  "on^e^^'i'  '"'''  u^  '"^^'  defending  his 
persuade  to  action-or  to  behffwhirh^n^'^"'.  ^'^  ^"  'P^^^ing  in  order  to 
of  persuasion:  one  that  cSs t'SScTlTnn  ^H  ""'T-  J^''^  '''  '^°  k-d^ 
people  of  some  truth.  One  cannoi  afw^?  '  ^  °^^^'  *^^*  ^^^''^  to  convince 
of  persuasion.  It  will  suffice  howevtto^''''^?^'  ""^  .^'^""  '^^"^  *^°  kinds 
this  section  we  are  treating  of  splechel  1^7'  "T'^'f  understand  that  in 
to  action,  whereas  in  the  sectL  on  hI  J''''^'' P^'-^"ade.  directly  or  indirectly. 
the  aim  of  which  is  cWefly  to  convinU'""^     "'"  ^"^^  °^  'P^^^'^  ^'^  '^^^^^ed, 

newsperT^t^etestirSS;^^^^^^^^^^^  ^'^  1^^^^  P^^es  of  the 

which  may  be  easily  adaoted  tTJZu  r  ^  ''^*^  °^  subjects  already  given 
of  Tree  Planting"  may  be  rSde  a  dSf  °^  P^^r^"-  Thus  "The  Advantages 
Possible.    The  speech'^on  £thern  Sr  *k/k"'"  '"^  P'^"*  '''''  wherever 

A  ^^f^^^::^^-:^,  -  ^  ---  Club. 

A  Nursmg  Service  for  Country  Districts. 


20 

Sketching  a  Plan  of  Attack 


When  a  man  wishes  to  persuade  a  number  of  people  to  do  somethinif-or  to 
convmce  them  of  the  necessity  of  doing  it-he  must  consider  the  psychoW  of 
h.s  audience  and  plan  h.s  attack  accordingly.  In  order  to  move  his  heare^  to 
action  he  must  appeal  to  the  emotions  or  desires  which  are  likely  to  be  stronLst 
m  their  mmds.  Such  compelling  motives  are  too  many  and  too  varied  to  be 
even  enumerated  here;  we  can  merely  take  some  of  the  commonest  motives  for 
Illustrations.  These  are:  (1)  The  desire  for  financial  improvemenT  2rthe 
desire  for  social  improvement;   (3)  the  sense  of  responsibility;    (4)  sympathv 

Vu^f:u^  ^  'P'^'''  °V^''  '°''  "^  t^P''^'  it  '«  a  good  plan  to  ask^oursdf 
which  of  these  motives  is  likely  to  be  strongest  in  your  audience.    SuppTe  fo 
the  sake  of  example^  that  you  are  trying  to  interest  a  group  of  young  farmer! 
in  the  Agricultural  College.     If  your  audience  is  composed  chieflyT^oung  men 
you  will  emphasize  the  first  two  motives,  the  desire  for  financial  and  for  soTa" 
improvement;  on  the  other  hand,  if  your  audience  has  a  large  proportion  of  the 
older  men  and  the  fathers  of  families,  the  last  two  motives  wHl  be  equally  strong 
We  will  suppose  that  you  are  to  have  an  audience  composed  chiefly  of 
young  farmers  and  that  you  are  going  to  concentrate  on  the  first  two  motiVes 
You  now  CO  lect  as  strong  a  proof  as  you  can,  in  the  shape  of  facts  figS  the 
testimony  of  others,  etc.    Your  outline  will  be  something  like  this.: 

A  course  at  the  Agricultural  College  will  be  profitable  to  you  in  many  ways. 
(I)  It  will  help  you  to  farm  more  profitably. 

Farming  has  become  a  science-new  problems,  new  methods,  new 

machinery,  changed  conditions,  etc.,  etc. 
A  course  at  an  agricultural  college  shows  one  where  to  get  the  latest 
information  and  how  to  use  it. 

Illustrations— Testimony  of  college  graduates  who  are  farming. 
(II)  It  will  give  you  more  varied  interests  in  life 

The  social  activities  of  a  college  are  a  training  in  organization,  etc 
This  training  will  not  only  make  your  own  life  more  interesting  but 
will  benefit  the  whole  community. 

Egs.-Drarnatics  and  literary  societies-agricultural  clubs,  ath- 
letics—Y.M.C.A.,  etc.,  etc. 

(III)  It  will  provide  you  with  another  means  of  livelihood 

Should  conditions  force  you  to  leave  the  farm,  you  can  earn  a  living 
and  still  keep  in  touch  with  agriculture. 

Illustrations— Many  men  who  have  started  in  professional  agri- 
culture and  are  now  farming.    Quote  actual  cases. 

(IV)  Education  is  becoming  more  and  more  necessary  for  everv  kind  of 

occupation.  ^  °' 

Proof— Refer  to  the  increasing  numbers  of  technical  schools  all 
over  the  world— the  overcrowding  of  schools  and  colleges— the 
large  equipments  and  grants  of  money,  etc.,  etc.  Quote  educa- 
tionists, viuva 

"Every  calling  has  become  a  study  in  itself." 

(V)  The  agricultural  college  gives  you  the  kind  of  education  you  need 
comparatively  cheaply.  ^  ' 

Proof— Costs  of  courses,  board,  etc.— compare  to  other  universities. 
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Let  us  now  consider  the  other  tonics  hnVflx/      i^u^  r.  j  .        , 

:otiie  fhrdeSr'son'''^  "^  "  ^^'^'"^  ^'"•'  "^  ^l'^"  ^PP^^'  *«  the  second 
rS  ve  wm  be  he  de  i  e  for^:!]r"'"'"'^^'  '*  '^  'J"'*^  °b^'°"^  that  the  main 
i.pulse  wkh  many  peoD  e  anH  -1°''  '"/^"^^tual  improvement,  a  very  powerful 
ir  social  imp^vement  *'"""  '"P"''^*"  ^""^  ^'^*'"<=*  f™'"  the  desire 

.inlndSndly  totSXdmot"  °"'  ^PP^^- «-*  to  the  desire  for  financial 
i  the  last,  the  whde  speech  wo^^^^^^^^^^  ^°'  '^'  community;  whereas 

-pathy.  with  thelaTSblS  the  S^mfnaTZtr  ^^^'  ^^^''^"^''''^^^  ^"^ 

IV.  The  Occasional  Speech 

Cirs^es  aJi^rvS  aVfhTo  ''""'"'  ^u^^"^  ^P^^'^'  °---"-  Such  dis- 
.emn  and  impressfve  ast  th^Z'  ""^'"^  f "  V^'™  ^°"''-  ^hey  may  be 
•  >nument    thev  mav  hfin?  ^'^^^^'^^tion  of  a  church  or  the  erection  of  a 

rn  whose  wo%iTnotk„ow„Tor'  ""  ",^  t^^  introducing  some  great 
^in  the  best  after  dTnnerTpeeches  OnTh/ff '  "u  ''^^  '''^  ">'  ^'""^""^ 
»h  speeches  is  either  to  im^r'foT'to  entertn"'"'''  '°"^^"'  ''''  """'''^  '' 

.1  "t  the  speech  of  intr^duVtrfn^tt^afte^d^fner'sprh^"'  "^  ^"'""'''"^ 
I  5>eec^  6>/  Introduction 

aing^rtt^Stra'^J,:*  "rf '  ^'"^f  ^°  '"*-^"«  ^P-^ers  who  are 
=  lould  be  br  ef!  t'he  word'which  a'r:^''?  °'  introduction  is  not  easy.  While 
«  nrnst  accomplish  Zrr7uroJse  T^.  """'*  '^t^^PP^P'-'^te  to  the  occasion 
Visiting  speaker  be  mnH.  t^f    f  7      ^  """^  ^^'^"^  essentials:     First,  that 

>ethinglbrufhTm  LThI  work  tl  irr:i;artT"'k''^*  '""^  T"''"''  ^^  ^^'"^ 
nvhich  he  is  to  speak      w7Z^\        .i        ■  ^^^^  ^^  Prepared  for  the  subject 

'  r  importance  For  theYucc'ss  of 'Jhl  T  '"  "*?'*  '^  r''^'^'^  *'-  ^^^  «f 
^  the  speaker,  partkularlv  if  h!'  .,  "^"'"^  '*  "  absolutely  necessary  to 
rr.ent  that  on;ca"  A  .loni  '\"°t  known  to  the  audience,  all  the  encour- 
ois,  dry  up  the  sprint^of  ,W  '  ^°'''''-  "'^t"''"""  '==^"-  ^'"^  a  few  well-chosen 

^-eforerwr  place^  d;rs'LlheTsTre.ui:''tir  ^1"^'"^  ^P^*^-"       ' 

"ain  some  simple  and  irenniL  Iv,.  r       ,    "'*^  ^P^^'^'^  °f  introduction 

'^ct  to  the  se^nd  essSt,aI    th^'^T"°"  °^  T'^'"^  *°  ^''^  ^P^^l^^-     With 
econd  essential,  the  chairman  should  be  warned  in  plenty  of 
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time,  so  that  he  can  find  out  something  about  the  speaker.  If  at  all  possible, 
the  chairman  and  speaker  should  meet  beforehand  and  become  acquainted. 
Let  us  emphasize  the  necessity  of  having  the  chairman  posted  on  the  necessary 
details.  He  must  not  say  much,  but  what  he  does  say  must  create  a  bond  of 
sympathy  and  understanding  between  speaker  and  audience;  otherwise  he  had 
better  say  nothing. 

We  mentioned  a  third  requisite,  namely,  that  the  introductory  speech 
should  prepare  the  audience  for  the  topic  on  which  the  address  is  to  be  given. 
As  a  rule  it  will  be  sufficient  to  state  clearly  the  subject  of  the  speech.  The 
explanations  will  be  given  by  the  speaker  himself.  Let  us  avoid  the  mistake 
of  the  chairman  who  laboriously  read  up  the  subject  and  in  a  long  introductory 
address  succeeded  in  stealing  the  best  of  the  speaker's  "ammunition"  and 
effectually  spoiling  his  speech.  After  all,  the  function  of  the  chairman  is  not 
to  display  his  own  knowledge  but  to  enable  others  to  display  theirs. 

V.  The  After-Dinner  Speech 

This  type  of  speech  is  one  that  presents  great  difficulties  for  most  people. 
Even  with  considerable  experience  it  is  not  always  easy.  An  after-dinner 
speech  should  be  spontaneous,  that  is,  it  should  not  show  too  careful  preparation; 
it  should  be  easy  and  witty,  and  yet  contain  some  point,  it  should  seem  to 
spring  naturally  out  of  the  mood  of  the  moment  and  the  occasion.  There  are 
some  gifted  people  who  can  make  a  speech  answering  all  these  requirements 
and  make  it,  too,  with  very  slight  preparation,  but  most  of  us  are  not  so  con- 
stituted. We  require  a  fairly  definite  plan  of  attack  and  must  spend  some  time 
beforehand  thinking  over  what  we  are  going  to  say.  In  order  to  help  people  in 
this  situation  we  give  a  few  suggestions  as  to  the  shape  into  which  an  after-dinner 
speech  may  be  cast: 

(1)  The  opening  remarks  should  be  timely  and  original.  In  beginning* 
the  speaker  may  refer  to  the  reason  for  giving  the  banquet,  or  he  may  tell 
1  story  which  suits  the  occasion.  A  favourite  introduction  is  a  humorous  refer- 
ence to  the  speaker's  feelings  on  rising.  We  quote  a  good  example  of  such  a 
•eference,  made  on  one  occasion  by  Lord  Justice  Bowen: 

"There  is  one  moment  in  the  career  of  the  prophet  Daniel  which  at  such 
:imes  as  this  I  am  always  inclined  to  envy.  In  the  lion's  den  he  had  the  con- 
solation of  knowing  that  when  the  great  banquet  was  over  it  was  not  he  who 
vould  have  to  return  thanks." 

Humorists  have  made  fun  of  the  introductory  story,  but,  after  all,  it  is  the 
ort  of  thing  that  people  like  to  listen  to  after  a  heavy  dinner.  An  appropriate 
linecdote  which  is  fairly  new  breaks  the  ice  more  effectually  than  anything  else. 
I  (2)  The  speech  should  contain  a  point,  that  is  to  say,  it  should  be  built 
Lfound  some  central  idea  that  is  worthy  of  reflec'Llon.  A  mere  series  of  uncon- 
jiected  stories  becomes  very  wearisome.  The  central  thought,  however,  should 
lot  be  too  profound;  in  a  word,  not  such  as  to  impair  the  digestion  of  the 
lUdience.  Moreover,  it  should  on  no  account  deal  with  any  controversial 
aatter.  Mr.  Sydney  F.  Wicks  has  laid  down  the  maxim  that  in  an  after-dinner 
peech  "there  should  never  be  more  than  one  point,  one  quotation,  one  story." 
fie  adds  that  there  should  never  be  less  than  one  point. 

(3)  The  speech  should  contain  references  to  experiences  which  are  common 
0  all.  There  is  nothing  which  puts  an  audience  into  a  better  frame  of  mind 
han  allusions  to  experiences  which  they  recognize  as  their  own. 
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We  print  a  speech  of  Samuel  L.  Clemens  CMart  T-«,a;„i   ,*  ^  j- 
w  thp  Arm-.,  r^r  +i,„  'T  »-..  v,iciiicus>  ^iviarK  iwam;,  at  a  dmner  given 

Z.Z    %u^  I  Tennessee  at  Chicago,  III.,  in  1877  in  honour  of  General 

^rant.    This  speech  is  conversational  and  witty  and  leaves  w°th  us  the  1m 
)ression  of  ease  and  soontaneitv      Vft  if  th^  .^  a  "^''ves  witn  us  the  im- 

,p  w-ii  (\r,A  *u  *  -1    ''t'""'^^"^^-     let  It  the  reader  cares  to  exam  ne  it  closelv 
f  J»   K  f   '*  ^"''^^'■'  ^"  ^^^  requirements  laid  down  above      In  the  first 

.ace  the  speaker's  remarks  are  particularly  timely  and  breathe  the  vervsoirit 
f  the  occasion;  secondly,  there  is  a  central  idea  running  throueh  the  soe'ch 

,c!      -J      u^    ?'      '^"^  ^'^^'"  ^^^  *•'«  speaker  of  the  evening  and  his  address 
as  considerably  longer  than  the  usual  after-dinner  speech. 

TAe  Babies 

ke.^We?aWrairhl'^r'''"?;    "'^'''  ^"'''^""    Now,  that's  something 
>npraU  „        "  ^"^  ^''^  8:ood  fortune  to  be  ladies;  we  have  not  all  been 

^nerals  or  poets,  or  statesmen;  but  when  the  toast  works  down  to  ?he  babks 
.1  ti  °"/°n'mo"  ground-for  we've  all  been  babies.  (Laughte.0  I?  is  a 
ibv   a,1   ^^  *'^?"^^"d  years  the  world's  banquets  have  utterly'gnored  the 

nk  a  m  nute      f      ^"°T  VT'''"^-'     "  y°"'  ^^"tlemen,  wilf  stop  and 
ilrrld  nI       7     ^°"  '^'"  ^°  ^^'^'^  fifty  °'-  a  hundred  years,  to  your  early 

oulita"gird::rPH^^  "°"^  first  baby-you  will  remember  that  he 
louniea  to  a  good  deal—and  even  something  over.     (Lauehter) 

<  Jers"  y^uTad' toTrnd'^^  "'^"  ''''  ""'^  fe.lo J arriSfai"  family  head- 
^u  becamrMc  1  I  u^  '"  ^"i""  ''e^'gnation.  He  took  entire  command. 
I  wasnoT!.^^  J'  •''l""'^  bodyguard;  and  you  had  to  stand  around 

anytC  else  To'^LJi"  "'''  ^"r^"^  '°^  ''''  ^™^'  ^^'^t-"'  -ath-i 
/d  there  was  onlvnn.f  T""'"  u?'  °''^"''  ^'^"''^^  '*  ^^^  P^^^'b'e  or  not 
^sthedouhtri  /T  °'''"u°^'"^''^'''"^  '"  his  manual  of  tactics,  and  that 
a  dttoect  anH;^  (Laughter).  He  treated  you  with  every  sort  of  insolence 
^  I  ,Zy^u  ^  ^^%  ^"^^^^  °f  y°"  did  not  dare  to  say  a  word  You  could 
when  h  ;r"!5  "'  """"^^T  ^"^  ^'^"^^b-S'  -d  give  back  blow  f"  bbw 
ne  you  had  to  tnkr;  ^.r'^'^T  ''f  ^""^  ^""^  '^^i^'  ^"^  twisted  you; 
Lour  ears  vn,  V.  V    (^^"Shter).    When  the  thunders  of  war  sounded 

d  but  when  he  tr"'i''''  'r^'"^'  '''^  ''^"^"^^  ^'^'i  advanced  with  steady 
^^^  ced  in  ^tJ^^  i"^*^  °"  ^''^  *^"°'''  °f  his  war-whoop  (laughter)  you  ad- 
^'^forToJth  ''"■''*!.°':'  ^"^  '"'S'^ty  S'^d  °f  the  chance,  too.    When  he 

,^JZ  '°°tli.ng  syrup,  did  you  venture  to  throw  out  any  remarks  about 

«  got  t^'lf  he  J"'!]';!?  *°  ";!  •^'^^^^  ^"^  ^  gentleman?  Vo;  you  got  up 
"you  you  went  t  '^'t'''''^"'''  ""^  '*  ^^^"'t  ^^™'  -^'d  you  talk  back^ 
'cr  meAill  nZ.  .  T^  ^"^  ^^™«^  't.  You  even  descended  so  far  in 
eif  h  w^s  rLt  Tu  '^^^  ^  '""''  ^'  '^^^  ^^™'  i"^ipid  stuff  yourself,  o 
h  CO  Ic  and  f dmn  nf  '""'  *'*"■■  *°  °""  °f  "'"'^'  ^  t°"'^h  of  sugar  to  modify 

ols^stni ^taL'"r'L*'''T  T  '"^'■"'^  ^^  y°"  ^«"t  along!     Sentimental  young 

is  because  the"  f^'^'^^'^^^l^^'i  ^^V-g-  tliat  when  baby  smiles  in  hif 

5  because  the  angels  are  whispering  to  him.     Very  pretty,  but  "too 
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thin  -simply  wind  on  the  stomach,  my  friends.  (Laughter)  If  the  bahv 
proposed  to  take  a  walk  at  his  usual  hour-half  past  two  in  the  morn  nj-didn't 
fmnrn   '  "^  ^'^^'^^  ?^  ''"'""^'^  '-^'''^  ^  "^"tal  attitude  whicL  >^  dn' 

at  tKdock  n Thll  '^       ''  7r'*'''V  '">""  ^■■°""^  '^^'  "kes  military  music 
at  tnree  o  clock  in  the  morning.     (Laughter).    And  when  you  had  been  keenlna 

io'thiSuiteVhTm  li'k^'''"  ^°"--  -d.y°-  "«ie  velvetradfntimatSTha 

hne   ? It  took  .™n^ht ''-rT  '"^  \vu'  ""f.  P''°P°^"^  '°  '^^''t  '*  °"t  °"  that 
line  II  It  took  al    night—  Go  on.       What  did  you  do?     You  simnlv  went  nn 

till  you  dropped  in  the  last  ditch !     (Laughter).  ^^ 

.    _    I  like  the  idea  that  a  baby  doesn't  amount  to  anything'     Why   one  b^hv 

Sry:u'rd%'our  whX  ^T'-'"">  ''''''-'  °"^  '^^'^y  '-  furnisrmLTusSl 

£epi^:sr\'rrfuT:^T:rs\^^^^^^^^^^^        ^°'  •^^  '^  --p--^ 

-jnake  him  stay  on  the  reservatL^'sSent^unt^M  Ty  f  Te  b'a°by^t 
i^pimarnt  riot-r;  It  "^'^^  '°"'*  ^T  ^'^^  ^°^  ^^^  TwTs  amount  t 
;sufr:cr„r  [Sat  lauSteo""  '  '"'  "^'  '''''''"''  •^^^^^^  ^"^'^^^  -^  ■"■ 

L  ^T"?  ^u^  *''''^?  ""■  ^"""^  "'"'O"  '^■■adles  now  rocking  in  the  land  there  nrr. 
te    which  this  nation  would  preserve  for  ages  as  sacred  thing     if  we  cou  d 

Sletture  ra?X""  '~°'' ''"  °\'''  ''''''  ^^^^'^  ^'^^  -consdous  fL  a^-t 
of  the  future  is  at  this  moment  teething.     Think  of  it!  and  puttine  a  word  of 

dead  earnest,  unarticulated,  but  justifiable,  profanity  over  it   to^^in  another 

the  future  renowned  astronomer  is  blinking  at  the  shining  Milky  Way  with 

but  a  languid  interest,  poor  little  chap,  and  wondering  what  has  become  of  That 

id  douhtt'''  r"  'if  "''-"""^^ '"  ^""^I^^^'  the  futu're  great  hstoriaTisying 
and  doubtless  he  will  continue  to  lie  until  his  earthly  mission  is  ended  fn 
another   the  future  president  is  busying  himself  with  no  founder  problem 

f  state  than  what  the  mischief  has  become  of  his  hair  so  early  (laughter)    an^ 

,ffi  e™S  LSfrS?;t"f '"  I'r  ^^^  "°"  ^"'"^  sixt/tUuL^d  ktur'e 
3^  problem  a  2cZ  tS  A  T''\^r  °''^''°"  '°  ^^^PP'^  ^'th  that  same 
lae    the  f^tnrl  ^nn  t  '"/*'"  °"^  """^^  "''^^^'  so'^ewhere  under  the 

ttl;  burdened  with  hir'  ^""^^f^d^^-'n-chief  of  the  American  armies  is  so 
ittie  Durdened  with  his  approaching  grandeurs  and  responsibilities  a,  tn  h. 
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DEBATING 

Debating  is  a  Specialized  Form  of  Speech 

The  problem  of  the  debater  is  essentially  different  from  that  of  the  person 
prepanng  a  speech  or  address.  In  the  latter  the  object  is  to  impress,  to  interest, 
or  to  convmce  an  audience;  the  speaker  may  presume  that  the  majority  of  his 
hearers  will  accept  what  he  says  in  a  fairly  impartial  frame  of  mind.  The 
debater,  on  the  other  hand,  must  reckon  with  an  active  and  watchful  opposition. 
Every  statement  he  makes  must  be  strongly  supported;  moreover,  he  must 
know  both  sides  of  the  question  and  must  prepare  for  counter  arguments.  The 
failure  to  realize  this  is  responsible  for  the  number  of  debates  which  are  not 
really  contests  in  any  sense,  but  merely  consist  of  four  speeches,  perhaps  well 
prepared  and  delivered,  but  having  very' few  points  of  contact.  It  is  the  element 
of  struggle  that  gives  a  debate  its  special  interest. 

^  Debating  is  particularly  good  training  in  that  it  accustoms  us  to  look  at  a 
question  from  all  sides,  to  refrain  from  making  wild  statements  unsupported 
by  fact,  and  to  work  with  others. 

Preparation  of  the  Brief  of  a  Debate 

The  brief  of  a  debate  is  an  outline  of  the  whole  question.  Some  debaters 
prepare  very  elaborate  briefs,  containing  all  the  possible  arguments  on  both 
sides,  all  available  references  in  the  way  of  favourable  or  unfavourable  evidence 
and  a  bibliography  of  books  and  articles  on  the  subject.  This  takes  more  time 
than  can  usually  be  given  to  the  subject;  we  mention  it,  however,  in  order  to 
show  the  essential  purpose  of  the  brief  which  is,  to  enable  the  debaters  to  take  a 
bird's  eye  view  of  all  the  arguments  and  then  to  select  those  which  are  really 
essential  and  which  will  give  them  the  strongest  case.  While  we  do  not  recom- 
mend  the  preparation  of  elaborate  briefs,  some  such  preliminary  survey  of 
the  whole  subject  is  absolutely  necessary.  We,  therefore,  give  a  statement  of 
ivhat  the  brief  should  contain,  viz.:— (i)  An  Introduction;  (ii)  The  Main  Body 
of  the  Speech ;  (iii)  Conclusion. 

L' — An  Introduction. 
This  should  include: 

(a)  A  brief  statement  showing  the  importance  of  the  question. 

(b)  An  explanation  of  the  Resolution  and  Definition  of  Terms. 

(c)  A  statement  of  the  issues. 

^  In  certain  topics,  which  are  unfamiliar  to  the  audience  a  thorough  explana- 
•Jon  is  necessary.  Thus  in  the  Inter-University  Debate  of  1926  the  following 
vas  debated  by  nine  colleges:— "Resolved  that  a  system  of  Proportional  Repre- 
«ntation  should  be  adopted  in  Canada."  It  is  obvious  that  the  average  person 
mows  very  little  about  Proportional  Representation  and,  moreover,  is  unaware 
iiat  It  IS  a  vital  issue  in  Canada.  It  was  therefore  part  of  the  debaters*  task 
|»  explain  this  system  and  tell  them  where  it  had  been  tried.  In  a  more  familiar 
luestion,  say  the  subject  of  Oriental  Immigration,  or  the  old  favourite.  Capital 
unishment,  very  little  explanation  would  be  required. 
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The  issues  are  the  main  divisions  of  the  argument.  Anybody  recommend- 
ing a  measure  will  have  a  number  of  reasons  for  so  doing,  perhaps  eight  or  ten. 
On  examining  these  he  will  perceive  that  they  can  be  grouped  under  two,  three 
or  four  general  heads.  The  experienced  debater  will  immediately  sort  out  his 
reasons  and  arrange  them  under  these  main  heads.  The  inexperienced  person 
will  leave  them  in  the  haphazard  order  in  which  they  first  occurred,  and  his 
arguments  will  be  ineffective  in  consequence. 

For  instance,  suppose  we  are  debating  the  question  that  there  should  be 
reduction  of  Oriental  immigration  to  Canada — we  jot  down  roughly  certain 
reasons  as  they  come  into  our  mind. 

(1)  The  Oriental  cannot  be  assimilated.  (2)  He  complicates  the  labour 
problem.  (3)  He  has  lower  standards  of  living  than  the  white  man.  (4)  He 
has  a  different  standard  of  morality.  (5)  Australia  has  excluded  the  Oriental. 
(6)  The  United  States  has  practically  excluded  him.  (7)  The  Oriental  is  a 
very  serious  problem  in  British  Columbia.  (8)  The  Oriental  saves  his  money 
and  takes  it  home  with  him. 

On  looking  these  over  it  will  be  seen  that  we  can  group  them  under  the 
following  general  heads  which  will  be  the  main  issues: 

The  Oriental  is  not  likely  to  become  a  Canadian  citizen. 

(1),  (3),  (4),  (8). 
He  makes  it  harder  for  Canadians  to  live. 

(2),  (3),  (7). 
Other  countries  have  excluded  Orientals. 

(5),  (6). 

The  statement  of  issues  is  extremely  important.  On  it  the  whole  argument 
rests.  The  affirmative  side  has  the  privilege  of  choosing  the  issues,  or  in  other 
words  picking  the  ground  for  the  battle;  the  negative,  however,  may  introduce 
other  issues  if  they  can  prove  that  they  are  really  important.  For  example, 
in  the  question  on  Oriental  Immigration,  the  negative  might  introduce  another 
issue — viz.:  "that  discrimiuation  against  any  race  is  unfair."  It  will  not  be 
necessary  to  fix  all  the  issues  definitely  until  the  subject  has  been  fairly  well 
prepared.  The  debater  will  find,  however,  that  unless  he  first  determines 
the  general  line  of  his  argument,  he  will  waste  a  lot  of  time  thinking  and  talking 
over  relatively  unimportant  points. 

II. — Main  Body  of  the  Speech. 

In  some  works  on  debating  use  is  made  of  the  term  "clash  of  arguments." 
In  the  main  body  of  the  brief  the  arguments  on  both  sides  should  be  written 
down,  and  it  will  help  the  debater  considerably  if  he  can  tabulate  them  so  that 
each  supporting  argument  can  be  considered  with  its  possible  answer.  To 
illustrate  this  we  give  a  table  outlining  certain  arguments  pro  and  con.  The 
question  we  Have  selected  for  illustration  deals  with  the  export  of  unmanu- 
factured pulpwood.     We  might  word  our  resolution  as  follows: 

Resolved  that  all  export  of  unmanufactured  pulpwood  from  Canada  should  be  prohibited 
by  law. 

In  our  introduction  we  show  the  size  of  the  pulpwood  industry  and  the 
importance  of  the  question.  We  may  then  arrange  our  headings  on  a  large 
sheet  of  paper  in  the  form  given  below.  We  assume  that  the  affirmative  is  pre- 
paring the  brief. 
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Affirmative 

We  recommend  an  embargo  on 
unmanufactured  pulpwood  for 
the  following  reasons: 

1.  Our  supply  must  be  conserved* 
(See  Frank  D.  Barnjum  and 
Herbert  J.  Hodgins  in  Saturday 
Night  and  McLeans,  etc.) 


2.  Such  a  measure  would  increase 
the  Canadian  pulp  and  paper 
industry  to  the  extent  of  at 
least  $150,000,000. 

(Ref.  Report  of  Royal  Com- 
mission on  Pulpwood,  Canada, 
1924.) 

3.  It  would  give  employment  to  a 
large  number  of  people  in 
Canada. 


4.  It  would  bring  in  American 
capital.  ^ 

5.  It  would  enable  us  to  control 
more  effectively  the  various 
factors  which  bring  .about  de- 
pletion   of    natural    resources. 

(a)  Forest  fires. 

(b)  Floods,  etc. 


Negative 


1.  Amount  exported  is  very  small, 
about  10  per  cent,  of  cut  or  2 
per  cent,  of  total  lost  each  year. 
(Report  of  Canadian  Pulpwood 
Assc,  Mail  &  Empire,  Ap.  4 
1925.) 

2..    (a)  It  would  aid  the  big  manu- 
facturer   and    put    the    small 
operator  out  of  business, 
(b)  Class  legislation. 


3.  (a)  It  would  interfere  with  pri- 
vate rights  of  woodlot  owners 
and  settlers. 

(b)  Would   deprive   settlers  of 
their  only  cash  crop. 

4.  This  is  hypothetical.  The 
American  paper  manufacturer 
has   other   resources   available. 

5.  To  answer  this  argument  the 
negative  would  have  to  give 
figures  as  to  percentage  of  risk 
from  slash,  etc.,  and  show  that 
the  risk  from  fire  would  not  be 
materially  lessened. 


There  is  ample  material  on  this  question,  which  is  an  important  one  for 
Canada.  If  the  reader  wishes  to  work  it  up  he  might  follow  this  general  scheme, 
which  includes  most  of  the  main  lines  of  argument  on  both  sides.  We  have 
given  some  references,  but  of  course  there  are  many  more  available  for  use 
under  each  heading. 

The  debaters  will  now  be  able  to  divide  the  material  between  them  and  each 
member  of  the  team  will  work  up  the  detailed  proof  of  the  part  assigned  to  him. 
In  the  next  section  we  give  a  plan  of  attack  for  each  speaker,  and  the  working 
out  of  the  detailed  proof  will  be  given  in  this  section  (III.  ii).  The  reader  will 
readily  see  the  advantage  of  preparing  an  outline  of  the  whole  case.  For  instance, 
let  us  suppose  that  he  is  the  supporter  of  the  affirmative.  He  concentrates 
upon  his  own  particular  part  of  the  debate,  but  at  the  same  time  he  can  assist 
his  leader  with  any  information  that  may  be  of  use  in  the  first  part  of  the  affirma- 
tive case.  Moreover,  he  has  a  clear  idea  of  the  arguments  that  may  be  brought 
against  him  and  can  prepare  to  answer  them.  The  members  of  each  team  should 
work  together  and  their  two  speeches  should  form  one  strong,  coherent,  and 
logical  argument. 

III. — Conclusion.     This  will  he  a  re'Statemeni  of  the  important  arguments. 
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A  Plan  of  Attack  for  the  Individual  Speakers 
A. — Leader  of  the  Affirmative, 

(i)  Introduction.     The  aim  of  the  introduction  is  to  arouse  the  interest  of 
the  audience.     Begin  your  speech  with  a  few  words  showing  the  time- 
hness  and  importance  of  the  question, 
(ii)  Interpretation  or  Definition.     Read   the  resolution.     Make  clear  the 
mterpretation  of  the  question  as  understood  by  the  affirmative  side 
Uefine  any  words  which  seem  ambiguous, 
(iii)  Stating  the  Issues.     In  any  resolution  there  are  two  or  more  main 
issues,  on  which  the  proof  depends.    State  and  explain  these  as  ^oZ 
pacdy  and  clearly  as  possible.    The  audience  is  then  in  a  positionTo 
follow  the  detailed  argument.  h"=>uuii  lo 

(iv)  Developing  the  First  Issue  (or  the  First  Two).    The  three  points 
mentioned  above  are  preparatory  to  your  proof.  Do  not  spent  more 

t  fir,t  ^°"''  ?"  ^^T''^  °"  '^'"'-  Begin,  then,  your  proof  of 
the  first  issue  and  cover  the  points  assigned  to  you  in  the  plan  arranged 
by  your  team.  (The  method  of  developing  proof  is  given  under  C.) 
(v)  Concluston  Your  conclusion  should  serve  to  emphasize  that  you 
have  proved  conclusively  one  (or  more)  of  the  main  issues.  It  should 
not  be  a  mere  recapitulation  of  headings. 

B- — Leader  of  the  Negative. 

(i)  Interpretation  and  Statement  of  Issues.     If  the  affirmative  interpretation 
of  the  question  and  statement  of  the  chief  issues  is  fair  and  just  accent 

proof  that  you  are  justihed  in  a  different  interpretation.  In  a  well- 
worded  debate  there  should  be  little  occasion  for  any  dispute;  but 
If  the  resolution  really  ,s  ambiguous,  or  if  some  of  its  terms  are  your 
whole  case  may  stand  or  fall  upon  the  proof  you  bring  to  support  your 
mterpretation.  In  the  event  of  the  affirmative  having  negkcted  an^ 
important  issues,  bring  these  forward.  ^ 

(ii)  Developing  the  Case  for  the  Negative.    The  negative  case  may  be  de- 

Iriumentr  7^"'  ^r""^  °^.*'^'  affirmative  arguments  and  by  counter- 
arguments.    (See  IV,  second  negative.)     The  negative  speakers  have 

TheTe""  wilier  ^r  °^  '"■*'""'""*  *"  "^'^P™^^  th*=  S'^"^^'-''  proposition. 
I  hese  will  piobably  answer  some  of  the  arguments  advanced  by  the 

nSn^  '"tk       ffi"°'  necessarily  the  most  important.     Attack  those 
points  in  the  affirmative  argument  which  are  fundamentally  weak 
It  thjs  must  be  done  extempore  use  one  of  the  following  methods-        " 

(a)  Refute  the  points  at  the  beginning  of  the  speech,  and  then  give 
the  prepared  argument— the  easier  but  less  effective  method 

(b)  Incorporate  them  in  the  body  of  the  prepared  speech;  i.e.  take 
them  up  in  connection  with  the  prepared  arguments.  This  is 
the  more  difficult  method,  but  is  very  effective  when  well  carried 
out.  / 

Illustration  of  a  Method  of  Refuting 

...J^^  ^^^""^7  '^  '^^^""2  "^'"^  ^^^  fi-"^*  issue :-that  an  embargo  is 
necessary  in  order  to  conserve  our  supply  of  raw  pulpwood. 
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tho.  ^"f  !l!^  '"''"*  P,'^"'  P'-actically  all  our  forestry  experts  are  aereed 
that  of  the  annual  destruction  and  loss  to  our  forests   90  per  cent  t 
caused  by  'bugs   fungi,  fire  and  wind.'    My  authorit;  for  this  state 
ment  is  a  speech  made  by  Ralph  P.  Bell    President  r,ffLr      J- 
Pu bwood   AwnrJat.-^r.      TTu^  •         ^^esiaent  ot  the  Canadian 

i-uipwooa  Association.  These  agencies  account  for  nine-tenths  of 
the  annual  depletion  of  our  timber.  There  is  left-one  tenth  to  hi 
accounted  for  by  cutting  both  for  lumber  and  pulpwood-Joth  for 
lumber  and  pulpwood,  note  that  please!  ^""^ 

fr.Jl7  """""^  °^  ^^t  ^."  ^'  ^^'^t-  '^  ^"t  f°^  lumber?  Figures  quoted 
IfTh.  .'/r'r  •''""^  ^'^"  '^^  proportion  for  lumber  as  I  4  per  cenT 
of  the  total.  For  pulpwood  the  total  is  1.6  per  cent,  of  ann'uaHoss: 
That  is  not  all-of  this  1.6  per  cent,  only  one-quarter  is  exDorted- 
or  let  us  be  generous  and  say  one-third.    This  when  related  to  t 

^ttetSr-  "°^'^  °"  "  ''°^'  ■'  P-  --—  onttwXd^^edS 
The  affirmative  speakers  are  therefore  advocatine  as  a  mM«nr»  ^f 
nauonal  conservation,  an  embargo  which  can  affect  af  the  outside  fei 
than  one-fiftieth  of  the  annual  loss  of  pulpwood-and  o^  thl  .-!ft 
depletion  of  timber  less  than  one-two  hundredTh  "  '^^  *°*^' 

^ote.~ln  handling  figures,  give  exact  amounts  when  quoting  hut  in 
summing  up  conclusions  give  them  in  the  form  which  is  eSt  to  grasp 
(ui)  General  Policy  of  the  Negative  Leader.  It  is  not  nece^^r,.  t„  .  u  . 
all  issues.  Admit  those  which  the  affirltive  can  p TvTeasi  vtnd 
concentrate  your  attack  on  the  weakest  of  the  essendaTissuer^' Itt 

ra^^r-rrisTb?- a  ^f-;  "^^^Siti 

=.TstD:S.^^^  '--'  affirmativeLrgT^^t'Sthtgt 

^•—Supporter  of  the  Affirmative. 

(i)  Routing  the  First  Negative  Speech.     Refute  any  attack  upon  vital 
points  m  your  case.     If  the  negative  have  not  endangered  vour  maTn 
•ssues,  show  this  very  briefly  and  proceed  with  the  affirmrtive  ^se 
If  you  hope  to  win  the  debate  you  must  complete  it  at  alUosJI 

Illustration  of  Affirmative  Counter-Refutation 

■*!,«   "f  ^^^  affirmative  have  the.se  figures  well  in  hand  they  mav  keen 

them  for  a  counter  blow.     (See  back,  B.  ii.  illustration.)     ^       ""        ^ 

■       I       ,,^"?Sative's  figures  are  misleading.     Only   10   oer  cent    nf 

ores    lands  have  been  alienated  from  the  Crown  a^  therefore  come 

n.r.       p^"''*!.°  o°^  ^^P°^*-     True-but  these  comprise  thTchoicSt 
parts.     Edward  Beck.  Secretary  of  Canadian  Pulp  and  Paper  Asso 

C" c:roT?afH  '^'  '"r^i ''  ^'  ''"'■  °f  f'-tlandTLta^" 
ou  per  cent,  of  Canada  s  marketable  and  accessible  pulpwood      Thus 

the   one-two   hundredth    proportion   advanced    by    the    Native    fs 
■"correct,  and  their  figures  do  not  weaken  our  argument 
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(ii)  Developing  the  Main  Issues  in  Detail.  Link  up  your  speech  with  that 
of  the  first  speaker  by  restating  what  he  has  established.  Then 
proceed  with  the  argument  thus:  State  the  topic  of  each  argument 
in  a  short  emphatic  sentence.  Restate  to  make  clearer  or  more  em- 
phatic then  proceed  to  the  proof.  Proof  may  be  developed  by  the 
introduction  of  evidence,  or  by  a  process  of  reasoning  (logical  proof) 
or  both  together.  Evidence  consists  of  facts  gained  by  experience, 
observation  and  reading,  and  of  quotations  from  authorities.  Use 
authorities  where  necessary,  but  do  not  quote  too  much,  for  long 
quotations  spoil  a  good  argument.  In  bringing  evidence  and  quoting 
authorities  it  is  important  to  show  the  relation  of  these  to  the  point 
at  issue.  A  fact  is  of  no  use  unless  its  bearing  on  the  argument  is 
clearly  shown. 

Illustration  of  Detailed  Proof 

We  claim  that  the  embargo  on  raw  pulpwood  is  a  necessary 
measure  of  conservation.  (Topic  sentence.)  Our  wood  resources  are 
dwindling  very  rapidly  and  consequently  all  methods  of  conservation 
must  be  seriously  considered.  (Restatement).  Some  people  claim 
that  there  is  no  cause  for  alarm,  but  the  evidence  available  shows  that 
there  is  reason  for  real  anxiety  on  the  subject.  In  the  government 
estimates,  where  the  stand  has  been  given  at  five  cords  per  acre, 
these  same  areas  are  now  actually  cutting  out  one  cord  to  one  cord 
and  a  quarter  per  acre.  In  Ontario  a  whole  watershed,  previously 
estimated  as  containing  seven  and  a  half  billion  feet,  was  recently  re- 
cruised  and  the  astonishing  fact  was  revealed  that  it  now  contains 
only  one  and  one-half  billion  feet.    There  are  many  other  examples 

equally   striking.     (Here    give    others )     Our    authority 

for  these  figures  is (Evidence  and  authority.) 

Since  this  enormous  waste  is  going  on,  it  is  necessary  to  use  every 
measure  we  can  for  conserving  our  natural  supply.  The  cutting  of 
pulpwood  constitutes  (logical  proof)  a  considerable  drain  on  our 
supply  of  accessible  timber.  The  amount  exported  varies  between 
25  per  cent,  and  40  per  cent,  of  the  amount  consumed.  No  matter 
what  figures  our  opponents  may  bring  to  disprove  this  point,  we 
maintain  that  the  embargo  would  constitute  a  considerable  saving  of 
our  timber  resources. 

(ill)  The  Summary.  This  should  reaffirm  the  issues  established  by  the 
affirmative  side  and  show  that  they  have  been  proved  conclusively. 
It  should  not  be  a  mere  repetition  of  the  headings  of  the  speech,  but 
should  give  the  substance  of  the  argument  in  highly  condensed  and 
emphatic  form. 

D. — Supporter  of  the  Negative. 

The  full  affirmative  case  is  now  before  you.  Bring  any  support 
you  can  to  arguments  of  your  colleague  which  have  been  attacked, 
then  concentrate  your  efforts  upon  an  attempt  to  disprove  what  you 
now  know  to  be  the  weakest  of  the  fundamental  issues  of  the  affirmative 
case.  Deal  with  any  other  issues  for  which  you  have  time.  If  counter- 
argument is  to  be  used  allow  plenty  of  time  to  present  it. 
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™»o.able  way  „f  ,'chi„ing  .hr„S"™„^„arS„-'  7" 
opponents'    argumenl,    „i,h„„,    answerJ    them    1„  T.?!     ??' 

Srjrvet,t™syii«»»'^"-»«'p-^^^^^^^^ 

Illustration  of  a  Counter-ArgumeI^t 

on  this  somewhat  doubtful  proceeding.  ^"^ 

(ii)  Summary.    Your  summary  should  make  rlp^r  t«  <•»,»      a- 

^'—Leader  of  the  Affirmative.    Rebuttal  Speech 

Subjects  for  Debate 
Resolved- that;— 

'•  '"h'bLT""^'  '*'^^  °'  ^^'^*'°"'  "°"-*°P  ---c  flights  should  be  pro- 

'■  ""'PrSr^pLt^  '"*"  ''''''''''  ^^^  ^''^  y-"«  farmer  than  do  the 

'■  ""  ThS  tt  British  Empt!^  ^"  ^"  "^^-^  P'<=*"-  fi'-s  not  produced 
4.  The  influence  of  moving  pictures  has  been  beneficial 

7.  Professionalism  in  sports  is  beneficial. 

9    Cou^^rMoXlfrr""'"'  '^  P'-^^7^b'«  *«  that  of  the  United  States. 
tha7li}einaSy     '         °PP-t"-ty  for  the  development  of  characte; 
10.  The  Canadian  senate  should  be  abolished. 

ofttteS.""'  "  "■'■  "••*"""'  •"»""'  "=  *«"  "'I"  a  ^ngle  board 
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13.  Military  training  should  be  made  compulsory  for  all  boys  in  public  and  high 

schools. 

14  Orientals  should  be  excluded  from  Canada.  ,,„;,,1 

15  Organized  labour  is  a  greater  danger  to  the  state  than  organized  capital. 

16.  Old  age  pensions  should  be  established  in  Canada. 

17.  The  crow  should  be  exterminated. 

18  The  freedom  allowed  to  modern  young  people  is  good  for  them. 

19  The  individual  becomes  happier  as  his  life  is  made  easier  by  science. 

20.  The  Onlario  government  should  double  its  present  equipment  and  staff  for 

21   Th^goSnment'shouid  in  cases  of  need  provide  a  minimum  living  allowance 
Ke  dependents  of  all  offenders  confined  in  penal  mstitutions. 


Printed  by  Tht  United  Press,  Limtted,  Toronio 


BULLETIN  332) 


[OCTOBER,  1927 


I 


Ontario  Department  of  Agriculture 

ONTARIO  AGRICULTURAL  COLLEGE 


FORTY  YEARS* 
EXPERIMENTS  WITH  GRAIN  CROPS 

By  C.  A.  Zavitz,  B.S.A.,  D.Sc. 

Professor  of  Field  Husbandry  and   Director  of  Plant-Breeding  and  of  Field 

Experiments 


Field  Husbandry  Building.     Ontario  Agricultural  College. 


CONTENTS 


Page 

Introduction 4 

Field  Crops  in  Canada  and  in  Ontario 5 

Experimental  Grounds  and  Methods  of  Operation 6 

Farmers'  Co-operative  Experiments  with  Field  Crops 7 

Hybridization  and  Plant  Breeding 8 

Weather  Conditions 10 

Crop  Rotations 11 

Standard  Weights  per  Bushel 12 

Comparative  Results  from  Different  Classes  of  Farm  Crops 12 

Continuous  Growing  of  Varieties  without  Change  of  Seed 14 

Quantities  of  Seed  Oats  per  Acre 15 

Distances  Between  Oats  in  the  Drill 17 

Closer  Distances  Between  Oats  in  the  Drill 18 

Distance  Between  Drills  of  Oats 18 

Oats  Broadcasted  at  Three  Rates  per  Acre 19 

Banner  Oats  at  Three  Rates  of  Seeding 19 

Barley  at  Three  Rates  of  Seeding 20 

Spring  Wheat  at  Three  Rates  of  Seeding 20 

Winter  Wheat  at  Three  Rates  of  Seeding 20 

Spring  Rye  Sown  at  Different  Rates  per  Acre 21 

Winter  Rye  at  Three  Rates  of  Seeding 21 

Field  Peas  at  Three  Rates  of  Seeding 22 

Different  Quantities  of  Flaxseed  per  Acre 22 

Pulling  Flax  at  Different  Dates 24 

Size  of  Seed  and  Seed  Selection 24 

Single  Oat  Seed  Selection 26 

Continuous  Selection  of  Heavy  and  Light  Oats  for  32  Years 27 

Testing  Seed  Oats  after  the  Hull  has  been  Removed 28 

Size  of  Beans  for  Seed 28 

Size  of  Corn  Seed 28 

Seed  Wheat  Injured  by  Sprouting  at  Harvest  Time 29 

Sowing  Spring  Grain  Broadcast  and  with  a  Grain  Drill 29 

Sowing  Winter  Wheat  Broadcast  and  with  a  Grain  Drill 29 

Sowing  Winter  Rye  Broadcast  and  with  a  Grain  Drill 30 

Methods  of  Sowing  Soy  Beans 30 

Sowing  Four  Spring  Grains  at  Different  Dates 31 

Sowing  Five  Spring  Grains  at  Different  Dates 32 

Dates  of  Sowing  Emmer  and  Spelt S3 

Sowing  Winter  Wheat  at  Different  Dates 34 

Sowing  Winter  Rye  at  Different  Dates 35 

Planting  Com  at  Different  Dates 35 

Dates  of  Seeding  Soy  Beans 36 

The  Growing  of  Mixed  Grains  in  Ontario 37 

Twelve  Kinds  of  Grain  Grown  in  Combination 37 

Eight  Kinds  of  Grain  Grown  in  Combination 38 

Four  Grains  Grown  in  Mixtures  for  Grain  Production f 39 

Mixed  Barley  and  Oats  Sown  in  Different  Proportions 40 

Mixture  of  Oats  and  Barley  with  Four  Quantities  of  Other  Grain  Added 41 

Mixture  of  Oats  and  Barley  with  Other  Crops  Added 42 

A  Co-operative  Experiment  with  Mixed  Grain 42 

Mixture  of  Barley  and  Oats  with  Spring  Rye  Added 43 

Comparing  Weights,  Measures  and  Numbers  of  Kernels  in  Seed  Mixtures 43 

Varieties  of  the  Same  Crop  Grown  Separately  and  in  Mixtures 43 

Early  and  Late  Oats  and  Early  and  Late  Barleys  Grown  in  Combination 44 

Hairy  Vetches  Grown  with  Three  Winter  Crops 44 

Hairy  Vetches  Sown  with  Winter  Rye  in  Different  Proportions 46 

Hairy  Vetches  Sown  with  Spring  Wheat  and  with  Spring  Rye 46 

Hairy  Vetches  Sown  with  Spring  Rye  in  Differen  'Proportions 46 

Mixtures  of  Grain  for  Green  Fodder 47 

Oats  and  Peas  Sown  in  Different  Quantities  for  rodder 48 

Varieties  of  Oats  and  Peas  for  Mixed  Fodder 48 

[2] 


Pace 
Soy  Beans,  Dent  Corn  and  Sunflowers  Grown  Alone  and  in  Combination  for  Grain  and 

Fo  Jder 49 

Soy  Beans  Grown  with  Millets.  Sorghums,  etc.,  for  Fodder 51 

Sweet  Clover  with  Millets,  Sorghums,  etc.,  for  Fodder 51 

Varieties  of  Oats 52 

Eight  Varieties  of  Oats  Under  Test  for  37  Years. 53 

Varieties  of  Oats  Eligible  for  Registration  in  Canada  in  1924 54 

Varieties  of  Oats  Eligible  for  Registration  in  Canada  in  1926 55 

Twenty-Seven  Varieties  of  Oats  for  Five  Years 57 

New  Varieties  of  Oats  Tested  less  than  Five  Years 58 

Special  Test  with  Special  V^arieties  of  Oats 58 

New  O. A.C.  Cross-Bred  X^arieties  of  Oats 59 

Weight  of  Oats  per  Measured  Bushel 60 

The  Stooling  Character  in  Oats 61 

Width  of  Leaves  of  Special  Varieties  of  Oats 62 

The  Presence  and  Absence  of  Awns  on  Oats 62 

Varieties  of  Hulless  Oats 64 

Ontario's  Barley  Crop 64 

Five  Varieties  of  Barley  Tested  for  37  Years 64 

Seven  X'arieties  of  Six-rowed  Barley  Tested  for  20  Years 65 

Six-rowed  and  Two-rowed  Barleys  Tested  for  10  Years 67 

O..^.C.  Bred  and  Other  New  Varieties  of  Barley 67 

Varieties  of  Mulless  Barley 68 

Winter  Barley 68 

Vai  ietics  of  Winter  WHieat 69 

Quality  of  Winter  Wheat  for  Bread  Production 72 

New  O. A.C.  Cross-Bred  Varieties  of  Winter  Wlieat 72 

Other  Winter  Wheat  Experiments 73 

^Varieties  of  Spring  Wheat ' 73 

Varieties  of  Durum  Spring  Wheat 75 

Emmer  and  Spelt  for  the  Production  of  Grain  for  Feeding  Purposes 76 

Wheats  of  Other  Species 77 

Quality  of  Spring  Wlieat  for  Bread  Production 77 

Varieties  of  Winter  Rye 78 

Varieties  of  Spring  Rye 79 

Varieties  of  Buckwheat 79 

Varieties  of  Field  Peas 80 

O.A.C.  Bred  and  Other  New  Varieties  of  Field  Peas 82 

Varieties  of  Field  Beans 83 

Varieties  of  Soy  Beans 84 

Vetches  for  Seed  Production 87 

Grass  Peas 88 

Cow  Peas 88 

Egyptian  Peas 89 

Horse  Beans 89 

Velvet  Beans 89 

Lupines 89 

Lentil 90 

Varieties  of  Corn  for  Grain  Production 90 

Varieties  of  Sorghum  for  Seed 92 

Sunflowers  for  Seed 93 

Varieties  of  Millet  for  Seed  Production 94 

Varieties  of  Flax  for  Seed  and  for  Fibre 95 

Varieties  of  Hemp  for  Seed  Production 96 

Alfalfa  for  Seed  Production 96 

Grasses,  Clovers  and  Sweet  Clover  for  Seed  Production 97 

The  Production  of  Field  Root  Seed  in  Ontario 97 


INTRODUCTION 

The  writer  has  had  direct  charge  of  the  experiments  in  field  husbandry  at 
the  Ontario  Agricultural  College  for  forty-two  years.  In  addition  he  has  had 
direct  charge  of  the  co-operative  experiments  in  agriculture  throughout  Ontario 
since  1886,  in  which  year  he  distributed  seeds  and  fertilizers  to  each  of  a  dozen 
farmers  who  promised  to  conduct  certain  tests  on  their  own  farms.  The  plant 
breeding  work  with  farm  crops  was  started  about  twenty-seven  years  ago.  Each 
of  these  three  branches  of  research  work  developed  in  the  one  department  has 
strengthened  the  other  two. 

The  Department  of  Field  Husbandry  has  unified  the  work  of  college  teach- 
ing, scientific  research  and  extension  activities.  This  has  promoted  a  high 
degree  of  economy,  harmony  and  efficiency.  The  college  teaching  includes  the 
short  course  work  as  well  as  that  for  the  college  diploma  and  for  the  university 
degree.  The  research  work,  as  here  applied,  includes  many  laboratory  experi- 
ments and  investigations  in  addition  to  a  large  amount  of  plant  breeding  and  of 
many  practical  and  scientific  experiments  in  the  field.  The  extension  activities, 
besides  the  co-operative  experiments  conducted  through  the  medium  of  the 
agricultural  and  experimental  union,  includes  interviews  with  farmers,  public 
lectures,  field  inspections  and  practical  demonstrations  throughout  the  country, 
as  well  as  the  writing  of  articles  for  magazines,  agricultural  journals  and  news- 
papers in  addition  to  the  preparation  of  experimental  results  for  official  reports, 
bulletins  and  circulars  and  the  conducting  of  a  heavy  correspondence  with 
farmers,  farmers*  clubs  and  various  agricultural  organizations  in  Canada,  and 
with  many  individuals  and  agricultural  agencies  in  foreign  countries. 
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FIELD  CROPS  IN  CANADA  AND  IN  ONTARIO 

Canada  is  an  agricultural  country  and  Ontario  an  agricultural  province. 
The  total  annual  agricultural  revenue  of  Canada  now  reaches  over  one  and  two- 
third  billions  of  dollars.  The  following  table  gives  information  gleaned  from  the 
Dominion  Monthly  Bulletin  of  Agricultural  Statistics,  prepared  at  Ottawa  for 
the  month  of  March,  1927.  It  gives  the  estimated  gross  annual  agricultural 
revenue  of  Canada  as  a  whole  and  also  for  the  province  of  Ontario. 


Estimated  Gross  Annual  Agricultural  Revenue 


Items 


Average  6  years  (1921-1926) 


Canada 


Ontario 


Field  crops 

Dairy  products 

Farm  animals 

Poultry  and  eggs. . .  . 
Fruit  and  vegetables 
Other  items 


1,010,577,000 

228,724,000 

110,396,000 

63,034,000 

52,494,000 

24,281,000 


242,540,000 
92,331,000 
43,587,000 
26,701,000 
17,987,000 
11,368,000 


The  products  included  under  "other  items"  are  wool,  fur-farming,  maple  ^ 
products,  tobacco,  flax  fibre,  clover  and  grass  seed  and  honey. 

This  furnishes  in  a  very  concise  way  the  relative  position  of  the  annual 
agricultural  revenue  from  field  crops  in  comparison  with  those  from  other 
branches  of  agriculture  for  both  Ontario  and  the  Dominion.  The  annual  returns 
from  the  field  crops  as  given  in  the  report  of  the  Dominion  Government  are 
millions  of  dollars  greater  than  those  from  all  other  agricultural  items  combined. 

According  to  the  statistics  branch  of  the  Ontario  Department  of  Agriculture, 
in  1926  the  total  area  in  field  crops  in  this  province  was  13,511,825  acres,  including  . 
pasture  on  cleared  land.  The  following  table  gives  the  number  of  acres  of  each 
of  the  eleven  varieties  of  grain  crops  in  Ontario  in  1926,  and  also  the  average 
market  value  of  each  crop  per  acre  per  annum  for  the  six  years  from  1920  to 
1925  inclusive: — 


Crops 


Average 

Mar  l<^t  Value 

per  Acre, 

6  years, 

1920-25 


Number  of 
Acres, 
1926 


Oats 

Fall  wheat 

Mixed  grains. . . . 

Barley 

Buckwheat 

Corn  for  husking, 
Spring  wheat. . . . 

Field  peas 

Rye 

Field  beans 

Flaxseed 


$18  43 
32  79 
24  75 
22  62 
18  53 

39  15 
22  32 
27  90 
16  19 

40  08 
22  88 


2,831,755 

807,015 

770,981 

449.095 

234,870 

179,325 

115.497 

97,865 

86,355 

51,721 

7,712 


In  1926,  5,632,191  acres  were  used  for  the  growing  of  the  eleven  classes  of 
grain  crops  here  referred  to. 


This  bulletin  deals  with  the  experiments  conducted  with  each  of  these  crops 
and  also  with  a  number  of  the  newer  grain  crops  which  have  been  more  recently 
introduced.  These  include  soy  beans,  sorghum,  millet,  sunflowers,  vetches, 
lupines,  lentils,  Egyptian  peas,  grass  peas,  velvet  beans,  horse  beans,  etc. 

EXPERIMENTAL  GROUNDS  AND  METHODS  OF  OPERATION 

The  experimental  grounds  at  the  Ontario  Agricultural  College  are  under 
the  direction  of  the  Field  Husbandry  Department  and  consist  of  about  eighty 
acres  of  land  divided  into  approximately  3,000  plots  on  which  experiments  are 
being  conducted  with  varieties  of  grain,  fodder,  silage,  root,  tuber,  grass,  clover 
and  other  crops;  with  commercial,  green  and  barnyard  manures;  with  selection 
of  seed,  dates  of  seeding,  methods  of  cultivation,  mixtures  of  grain,  pasture 
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grasses,  etc.  In  addition  the  department  directs  the  co-operative  experimental 
work  conducted  on  thousands  of  farms  throughout  the  province  through  the 
medium  of  the  Experimental  Union. 

The  greater  portion  of  the  experimental  grounds  has  a  gentle  slope  towards 
the  south-west  and  a  smaller  area  has  a  slope  towards  the  south-east.  The  soil 
is  what  might  be  termed  an  average  clay  loam.  The  lower  portions  of  the  land 
contain  slightly  more  vegetable  matter  than  the  higher  sections.  The  greater 
portion  of  the  land  has  a  four-year  rotation,  the  rotation  being:  first,  grain 
crops;  second,  cultivated  crops;  third,  grain  crops;  and  fourth,  pasture.  This  is  a 
special  rotation  particularly  well  suited  to  the  experimental  work  as  carried  on 
at  the  college.  About  one-quarter  of  the  land  is  manured  each  year  with  twenty 
tons  of  farmyard  manure  per  acre.  The  twenty  tons  would  be  equal  to  about 
twelve  good-sized  loads  of  rotted  manure.     It  will,  therefore,  be  seen  that  the 


land  receives  an  application  of  farmyard  manure  once  every  four  years.  The 
manure  is  applied  to  the  cultivated  crops.  No  commercial  fertilizers  are  used 
except  in  distinct  fertilizer  experiments  and  these  occupy  a  comparatively  small 
area  each  year.  Within  the  past  twenty-four  years  two  green  crops  have  been 
ploughed  under  on  each  section  of  the  grounds.  In  the  two  instances  the  green 
crop  was  used  instead  of  the  pasture  crop. 

The  plots  vary  in  size  according  to  the  requirements  of  the  different  experi- 
ments and  the  yields  per  acre  are  determined  from  the  actual  yields  of  the  plots 
in  every  instance.  All  of  these  experiments  are  conducted  with  the  greatest 
care  and  for  several  years  in  succession  in  order  to  secure  strictly  accurate  results. 
These  experiments  deal  with  the  crops  grown  on  fully  nine-tenths  of  the  cultivated 
lands  of  Ontario.  An  immense  amount  of  thought  and  care  is  required  in  planning, 
supervising  and  examining  these  plots,  and  in  studying,  comparing  and  summariz- 
ing the  results  for  presentation  in  reports,  bulletins,  newspaper  articles  and 
lectures. 

There  are  but  few  lines  of  work  in  which  it  is  so  absolutely  necessary  to  use 
so  much  care  in  all  details.  Sometimes  one  standard  variety  and  in  some  in- 
stances two  standard  varieties  are  repeated  frequently  throughout  the  tests  as 
check  plots.  In  numerous  instances  plot  tests  are  repeated  for  at  least  six  times 
in  the  one  season.  In  addition,  experiments  are  frequently  conducted  in  what 
is  known  as  the  rod  row  method.  We  have  used  this  method  considerably  in 
connection  with  our  plant-breeding  experiments  for  the  last  twenty-five  years. 

It  is  exceedingly  important  to  repeat  the  experiments  for  several  years  in 
order  to  get  results  which  are  as  reliable  as  possible.  All  of  our  field  experiments 
are  conducted  for  at  least  five  years  before  they  are  dropped  and  many  of  them 
are  continued  for  a  much  longer  period  of  time.  For  instance,  some  of  our  variety 
tests  have  been  repeated  continuously  for  the  past  forty  years. 

For  the  results  of  some  of  the  tests  which  we  carried  on  for  five  or  more 
years  previous  to  1926,  the  reader  is  referred  to  former  reports  and  bulletins. 
The  results  of  some  of  the  experiments  which  have  as  yet  been  conducted  for 
less  than  five  years  are  held  over  until  the  test  can  be  conducted  through  a 
longer  period  of  time.  As  different  seasons  vary  so  much  in  temperature,  rainfall, 
etc.,  the  average  results  of  experiments  conducted  for  several  years  are  of  much 
greater  value  than  those  secured  for  a  shorter  length  of  time.  Owing  to  the  great 
care  exercised  in  the  work  and  the  number  of  years  through  which  the  experiments 
are  continued  we  are  able  to  present  the  results  with  much  confidence  in  their 
reliability  and  in  their  practical  value. 

FARMERS'  CO-OPERATIVE  EXPERIMENTS  WITH  FIELD  CROPS 

In  the  spring  of  1886  the  writer  distributed  seed  and  fertilizers  to  twelve 
farmers  throughout  Ontario,  who  agreed  to  conduct  the  tests  on  their  own 
farms  in  accordance  with  instructions  furnished  by  the  college  through  the 
medium  of  the  Experimental  Union.  That  was  the  beginning  of  the  present 
system  of  co-operative  experiments  which  has  been  conducted  throughout 
Ontario  continuously  for  forty-one  years.  There  are  now  forty-six  distinct 
and  separate  co-operative  experiments  conducted  over  Ontario  each  year.  In 
the  forty-one-year  period  no  less  than  107,633  of  these  co-operative  experiments 
have  been  conducted  on  individual  farms.  This  means  an  average  of  2,691  co- 
operative experiments  conducted  annually.  During  the  latter  part  of  the  war, 
and  immediately  afterwards,  the  work  dropped  considerably.  It  has,  however, 
steadily  increased  from  1,616  co-operative  experiments  in  1921  to  3,277  in  1926. 
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This  shows  that  even  in  the  past  year  the  average  number  of  co-operative  experi- 
menters was  surpassed  by  no  less  than  586.  These  co-operative  experiments  which 
are  conducted  from  the  college  through  the  medium  of  the  Ontario  Agricultural 
and  Experimental  Union  are  still  occupying  an  important  place  in  progressive 
crop  production  of  the  province. 

It  is  impossible  to  estimate  the  great  good  which  has  been  brought  about  in 
various  ways  through  the  medium  of  the  co-operative  experimental  work.  The 
principal  conclusions  from  the  carefully-conducted  experiments  carried  on 
throughout  the  province  are  presented  and  discussed  each  year  at  the  annual 
meeting  of  the  Experimental  Union.  Any  interested  farmers  of  Ontario  are 
always  welcome  to  this  gathering.  The  results  of  the  co-operative  experiments 
and  the  proceedings  of  the  annual  meeting  are  printed  in  the  annual  report  which 
usually  fills  about  sixty  pages,  and  generally  about  30,000  copies  are  issued. 
These  annual  reports  may  be  obtained  by  writing  to  the  Department  of  Agricul- 
ture, Parliament  Buildings,  Toronto. 

HYBRIDIZATION  AND  PLANT  BREEDING 

The  abundant  economic  production  of  food  is  probably  the  most  fund- 
amental material  problem  of  the  world.  The  crop  production  of  a  country  can 
be  increased  by  extending  the  acreage  under  cultivation  and  by  obtaining 
higher  yields  per  acre. 

One  of  the  aims  of  the  Field  Husbandry  Department  of  the  Ontario  Agri- 
cultural College  has  been  to  bring  about  increased  acre  yields  of  high  quality 
on  the  individual  farms.  With  this  object  in  view  over  2,600  varieties  of  farm 
crops  obtained  from  different  parts  of  the  world  have  been  grown  under  test 
and  their  adaptabilities  for  Ontario  conditions  carefully  studied.  From  some 
of  the  varieties  of  greatest  merit  improved  strains  and  varieties  have  been 
obtained  through  careful  selections  from  large  nurseries,  planted  by  hand, 
with  thousands  of  selected  seeds.  As  a  last  resort,  controlled  cross-fertilization 
has  been  used  to  originate  new  varieties  superior  to  those  obtained  through 
selection  from  the  varieties  of  highest  record.  For  some  time  past  we  have 
grown  and  examined  annually  an  average  of  about  50,000  hybrid  plants  of  farm 
crops.  The  plant  improvement  work  has  included  grain,  forage,  root  and  tuber 
crops. 

The  varieties  of  highest  merit  obtainable  by  plant  breeding  at  the  College 
are  distributed  to  the  farmers  for  co-operative  experiments  on  their  own  farms. 
If  they  prove  worthy  under  the  local  conditions  they  are  soon  increased  by  the 
experimenters  themselves  at  no  additional  cost  for  seed.  The  surplus  is  often 
sold  to  neighbours  and  to  others  to  mutual  advantage.  Through  this  process  the 
acre  yields  of  several  of  the  farm  crops  of  Ontario  have  been  increased  considerably. 

Statistics  of  farm  crops  have  been  collected  by  the  Ontario  Department 
of  Agriculture  continuously  since  1882.  From  this  accumulated  data  we  learn 
that  the  increases  in  the  acre  yields  of  oats,  barley  and  winter  wheat  for  the  last 
two  dozen  years,  in  comparison  with  the  former  years,  amounted  to  318,668,775 
bushels  which,  valued  at  average  market  prices,  would  reach  a  total  of 
$207,355,585.  This  increased  value  already  obtained  at  very  slight  cost  would 
not  only  pay  the  entire  net  expenditure  of  the  Ontario  Agricultural  College 
for  the  past  half  century  but  it  would,  in  addition,  maintain  the  College  at  its 
present  cost  for  the  next  480  years. 

The  increases  in  acre  yields  of  these  three,  as  well  as  of  some  other  farm 
crops,  are  constantly  becoming  greater  as  the  leading  new  varieties  become 
better  established  and  as  others  are  introduced  from  time  to  time. 


The  large  increases  in  yields  per  acre  of  these  major  grain  crops  are  even 
more  interesting  when  we  realize  that  actual  decreases  in  acre  yields  for  the  same 
period  have  taken  place  throughout  Ontario  with  some  of  the  minor  farm  crops 
which  have  not  been  so  influenced  by  new  varieties  originated  at  our  College. 
It  should  be  remembered  that  there  is  a  natural  tendency  towards  gradual 
decreasing  yields  of  all  kinds  of  farm  crops  in  a  comparatively  new  country. 

Undoubtedly  the  general  use  of  the  high-yielding  new  varieties  of  good 
quality  distributed  from  the  College  and  used  in  the  co-operative  tests  of  the 
Ontario  Agricultural  and  Experimental  Union  has  been  the  great  factor  in  bring- 
ing about  this  general  increase  in  acre  yields  of  the  principal  grain  crops  of 
Ontario. 

The  great  influence  from  hybridization  and  plant  breeding  as  it  affects 
grain  crops  is  impossible  of  full  estimation.  It  takes  many  years  to  accomplish 
results  which  are  really  worth  while.    Some  of  the  earlier  work  of  this  Depart- 
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Thirteen  Leading  Varieties  of  Farm  Crops  Originated  in  the  Field-Husbandry 
Department  of  the  Ontario  Agricultural  College. 


ment  is  now  recognized  as  having  a  direct  bearing  on  the  improvement  of  the 
quantity  and  the  quality  of  crops  throughout  the  country.  The  work  carried  on 
more  recently  will  exert  its  influence  in  future  years.  When  the  writer  was  absent 
last  summer  for  some  weeks  on  sick  leave  he  received  a  letter  from  R.  Keegan, 
B.S.A.,  who  has  been  Assistant  in  Plant  Breeding  since  1923,  from  which  the 
following  is  quoted: — "I  might  say  that  present  appearances  indicate  that 
our  best  chances  of  success  in  obtaining  high-yielding  new  varieties  are  to  be 
found  in  varieties  developed  here.  We  have,  as  you  know,  many  importations 
but  a  very  small  number  of  these  can  compare  in  appearance  and  vigour,  at  the 
present  time,  with  strains  developed  here."  We  have  learned  through  our 
experimental  work  of  past  years  that  in  those  classes  of  farm  crops  in  which 
we  have  put  the  most  work  we  have  been  able  to  originate  varieties  through 
hybridization  and  selection  which  are  better  suited  to  Ontario  than  the  varieties 
imported  from  the  various  parts  of  the  world. 
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WEATHER  CONDITIONS 

As  it  is  important  for  a  proper  understanding  of  the  results  of  experiments 
with  farm  crops  to  have  a  knowledge  of  the  weather  conditions  in  the  locality 
in  which  the  experiments  have  been  conducted,  the  amounts  of  rainfall  and  the 
mean  temperature  in  the  six  months  of  the  growing  season  in  each  of  the  past 
twenty-seven  years  are  here  presented.  These  have  been  carefully  determined 
in  each  of  these  years  by  the  Department  of  Physics  at  the  College,  from  which 
department  we  have  received  the  information. 


Inches  of  Precipitation  during  the  Six  Growing  Months 


Year 

April 

May 

June 

July 

August 

September 

Total 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

1900 

1.69 

1.03 

4.47 

3.05 

.87 

1.52 

12.63 

1901 

2.24 

3.26 

1.53 

4.07 

3.51 

2.45 

17.06 

1902 

2.43 

1.67 

3.06 

6.43 

2.18 

3.58 

19.35 

1903 

2.69 

2.44 

3.05 

2.67 

3.47 

1.48 

15.80 

1904 

2.10 

3.01 

2.86 

4.99 

3.88 

2.80 

19.64 

1905 

1.82 

3.89 

3.24 

4.60 

1.98 

2.85 

18.38 

1906 

1.44 

2.71 

4.06 

4.65 

2.13 

2.49 

17.48 

1907 

1.66 

2.64 

1.11 

1.92 

.62 

2.87 

10.82 

1908 

1.33 

3.47 

3.21 

3.25 

2.75 

.73 

14.74 

1909 

3.60 

3.43 

1.33 

4.54 

.89 

.86 

14.65 

1910 

3.13 

2.75 

.78 

2.09 

3.18 

3.00 

15.02 

1911 

1.67 

1.64 

.89 

1.95 

2.53 

3.42 

12.10 

1912 

1.14 

5.64 

1.51 

2.53 

6.07 

3.08 

19.97 

1913 

3.53 
2.86 

1.37 
2.04 

2.03 
2.76 

3.26 
1.23 

2.88 
4.21 

1.49 
1.96 

14.56 

1914 

15.06 

1915 

2.23 

2.24 

2.27 

5.87 

6.16 

3.92 

22.69 

1916 

3.53 

4.41 

4.46 

1.21 

1.68 

1.83 

17.12 

1917 

3.36 

3.29 

6.40 

7.54 

3.28 

1.41 

25.28 

1918 

2.38 

4.22 

4.56 

1.47 

5.18 

4.06 

21.87 

1919 

2.58 

5.76 

1.43 

.74 

3.69 

2.98 

17.18 

1920 

3.59 

.65 

3.19 

4.73 

2.13 

2.19 

16.48 

1921 

4.4S 

3.03 

1.80 

6.04 

1.68 

3.80 

20.83 

1922 

4.76 

2.95 

4.66 

2.52 

2.22 

3.15 

20.26 

1923 

2.86 

4.00 

4.46 

3.11 

4.86 

3.34 

-    22.63 

1924 

2.38 

5.86 

2.49 

4.58 

2.58 

4.61 

'     22.50 

1925 

1.53 

1.75 

2.45 

4.01 

3.39 

3.94 

17.07 

1926....:.'!. 

2.37 

1.70 

3.97 

1.65 

8.59 

5.31 

23.59 

Average 

27  years. . .  .  . 

2.57 

2.99 

2.89 

3.51 

3.21 

2.78 

17.95 

A  record  of  the  rainfall  for  the  past  twenty-seven  years  forms  interesting 
material  for  study.  It  will  be  seen  that  there  was  a  variation  in  total  rainfall 
for  the  six  months  from  10.8  in  1907  to  25.3  in  1917.  In  1926  the  amount  of 
rain  which  fell  in  the  six  months  was  the  second  highest  of  the  whole  period. 
It  is  interesting  to  note  that  in  1926  the  amount  of  rain  which  fell  was  greater 
in  August  and  also  in  September  than  the  amounts  recorded  for  the  same  months 
in  any  of  the  other  years  throughout  the  period.  The  rainfall,  however,  in  each 
of  the  months,  April,  May  and  July  for  the  same  year  was  below  the  average. 

The  tabulated  data  in  regard  to  rainfall  and  temperatures  can  readily  be 
referred  to  when  wishing  to  study  the  weather  conditions  at  the  special  time 
when  an  experiment  was  conducted,  the  results  of  which  are  presented  in  this 
bulletin. 
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Mean  TEMPERAxtTREs  IN  Each  of  the  Six  Growing  Months 


Year 

April 

May 

June 

July 

August 

September 

Average 

1900 

44.2 

55.2 

64.6 

68.4 

71.7 

64.5 

61.4 

1901 

45.8 

53.8 

64.3 

73.0 

65.4 

60.7 

60.5 

1902 

39.7 

52.8 

57.8 

68.7 

63.2 

59.3 

56.9 

1903 

42.2 

56.6 

60.1 

69.5 

62.5 

63.1 

59.0 

1904 

34.0 

53.5 

62.5 

65.7 

64.0 

58.2 

56.3 

1905 

41.2 

52.8 

62.6 

67.7 

63.9 

61.6 

58.3 

1906 

44.2 

55.2 

65.2 

67.7 

69.5 

63.6 

60.9 

1907 

38.7 

48.6 

61.4 

66.4 

68.7 

62.7 

57.8 

1908 

38.8 

55.9 

65.4 

69.5 

65.2 

64.5 

59.9 

1909 

39.3 

50.6 

64.9 

68.2 

67.7 

57.9 

58.1 

1910 

45.9 

51.5 

63.3 

69.5 

66.3 

56.1 

58.8 

1911...;  ... 

40.3 

61.7 

65.4 

71.0 

71.6 

;  59.7 

61.6 

1912... 

41.3 

51.7 

62.4 

67.1 

61.5 

61.8 

57.6 

1913 

43.9 

52.5 

63.4 

67.6 

67.0 

57.4 

58.6 

1914 

39.7 

56.6 

62.0 

68.6 

66.3 

58.3 

58.6 

1915 

48.4 

49.6 

60.1 

65.8 

63.6 

61.9 

58.2 

1916 

42.6 

52.8 

56.2 

73.8 

69.0 

58.0 

58.7 

1917 

40.1 

47.4 

59.9 

69.0 

64.9 

55.2 

56.1 

1918 

42.9 

58.2 

60.6 

67.5 

69.5 

53.0 

58.6 

1919 

44.2 

53.4 

70.2 

70.5 

65.8 

61.1 

60.9 

1920 

37.9 

52.8 

62.7 

62.4 

67.3 

61.0 

57.4 

1921 

48.7 

56.4 

65.6 

74.1 

65.3 

63.6 

62.3 

1922 

42.9 

58.8 

63.9 

66.0 

65.6 

61.4 

59.8 

1923 

41.1 

51.5 

65.3 

66.3 

64.3 

59.8 

58.1 

1924 

40.9 

46.7 

61.8 

64.2 

64.6 

54.5 

55.5 

1925 

44.7 

48.5 

64.5 

64.8 

65.6 

60.98 

58.2 

1926 

34.9 

51.3 

59.1 

66.1 

66.6 

57.4 

55.9 

Average 

.    ■    .     .:-r    . 

27  years. .... 

41.8 

- 

53,2 

- 

62.8 

68.1 

66.2 

59.9 

58.7 

I 


CROP  ROTATIONS 


,  In  our  experimental  grounds  it  is  necessary  to  grow  a  comparatively  large 
amount  of  grain  in  order  to  meet  the  requirements  of  the  various  tests.  The 
main  rotation  used,  therefore,  on  the  land  devoted  to  the  testing  of  varieties, 
dates  of  seeding,  methods  of  cultivation,  etc.,  extends  over  four  years  and  is  as 
follows:  First  year,  cultivated  crops;  second  year,  grain  crops;  third  year, 
pasture;  and  fourth  year,  grain  crops.  In  another  section  of  twenty-five  acres 
in  the  experimental  grounds  a  three-year  rotation  is  conducted  as  follows: 
First  year,  cultivated  crops;  second  year,  grain  crops;  and  third  year,  leguminous 
crops.  The  cropping  of  the  College  farm  is  arranged  mainly  into  a  four-year, 
rotation  as  follows:  First  year,  cultivated  crops;  second  year,  grain  crops; 
and  third  and  fourth  years,  hay  and  pasture. 

It  is  important  that  each  farmer  adopt  on  his  own  farm  the  rotation  of 
crops  which  is  likely  to  give  the  best  results  to  meet  the  conditions  of  the  farm 
and  the  requirements  of  his  own  particular  system  of  farming.  While  it  is 
true  that  no  rotation  is  the  best  under  all  conditions  it  is  equally  true  that  cer- 
tain underlying  principles  should  be  applied  as  much  as  possible  in  each  rotation. 
The  rotation  should  be  so  arranged  that  the  crop  of  each  year  should  not  only 
be  the  suitable  crop  for  that  season  but  would  also,  in  some  way  or  other,  form 
a  suitable  preparation  for  the  crop  of  the  following  year.  A  crop  such  as  corn, 
potatoes  or  roots  when  carefully  cultivated  assists  the  following  crop  by  the 
destruction  of  weeds  and  of  weed  seeds  and  by  liberating  plant  food.  The  grain 
crops  should  be  sown  in  such  a  way  that  they  not  only  furnish  good  results 
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themselves  but  make  good  nurse  crops  for  seeding  with  grasses,  clovers  or 
alfalfa.  The  leguminous  crops  such  as  the  clovers  and  alfalfa  not  only  furnish 
a  large  amount  of  nutritious  feed  but  also  improve  the  mechanical  conditions  of 
the  soil  and  add  to  the  land  some  of  the  free  nitrogen  taken  from  the  atmosphere 
and  stored  throughout  the  plant  part  of  which  is  left  in  the  root  residue  thus 
improving  the  land  for  the  crops  following.  Any  person  who  has  not  given 
the  subject  of  crop  rotation  his  careful  thought  and  attention  has  not  lived  up 
to  his  opportunities  in  making  use  of  one  of  the  best  features  in  high  crop  produc- 
tion from  an  economical  standpoint. 


STANDARD  WEIGHTS  PER  BUSHEL 

In  order  to  present  as  complete  information  as  possible  regarding  the 
standard  widghts  of  farm  products,  application  was  made  to  the  Seed  Branch  at 
Ottawa  and  the  following  information  compiled  by  Mr.  C.  Sweet,  Acting  Com- 
missioner, Seed  Branch,  Ottawa,  was  received  on  June  3rd,  1927.  The  legal 
weights  of  the  crops  for  Canada  here  given  are  those  used  throughout  this 
bulletin  and  the  information  should  be  of  considerable  service  to  the  farmers 
of  Ontario  in  having  definite  information  as  to  the  legal  weights  of  the  different 
products.  For  some  crops,  however,  such  as  emmer  and  sunflower,  the  weight 
is  established  by  custom  rather  than  by  any  legal  sanction. 


Kind  of  Seed 

Legal 

Weight, 

Canada 

lbs. 

Legal 

Weight, 

United 

States 

lbs. 

Range 
applicable 

in 

different 

States 

lbs. 

Oats 

34 
60 
48 
56 
56 
56 
48 
60 
60 
40 
60 
60 
44 
60 
60 
60 
60 
60 
60 
48 
48 
14 
14 

32 
60 
48 
56 
56 
56 
42 
60 

50 

44 
60 
60 
60 
60 
60 
60 

14 

26-32 

Wheat 

Barley 

27-52 

Rye 

50-56 

Flax 

50-56 

Corn ^ 

54-56 

Buckwheat 

40-56 

Peas 

Beans 

55-62 

Castor  Beans 

46-50 

Soy  Beans 

Vetches 

Hemp 

44-50 

Alfalfa 

60-64 

Red  Clover 

60-64 

Alsike 

60-64 

Sweet  Clover 

60-64 

White  Clover 

60-64 

Crimson  Clover 

60-64 

Millet  Foxtail 

Timothy 

42-60 

Canadian  Blue  Grass 

Kentucky  Blue  Grass 

COMPARATIVE  RESULTS  FROM   DIFFERENT  CLASSES  OF  FARM 

CROPS 

In  each  of  the  past  twenty-six  years  two  leading  varieties  of  oats,  barley, 
spring  wheat,  field  peas,  spring  rye,  hulless  barley  and  emmer  have  been  grown 
in  our  experimental  grounds  under  uniform  conditions  of  soil  and  climate. 
The  object  of  this  experiment  has  been  not  so  much  to  compare  one  variety 
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with  another,  as  to  secure  definite  information  regarding  the  relative  product- 
iveness of  different  classes  of  farm  crops.  It  is  strange  but  nevertheless  true 
that  but  little  definite  work  has  been  done  at  Agricultural  Experiment  Stations 
in  comparing  in  this  positive  and  comprehensive  way  the  relative  productiveness 
of  our  most  common  grains.  As  the  experiment  was  conducted  in  duplicate  each 
year  it  will  be  seen  that  we  now  have  the  results  of  fifty-two  separate  and  distinct 
tests  conducted  in  the  twenty-six  year  period  with  these  seven  classes  of  farm 
crops.  In  some  years  the  experiment  was  conducted  on  high  land,  in  other 
years  on  low  land,  and  in  others  upon  land  which  had  a  gentle  slope;  in  some 
seasons  facing  the  north-east  and  in  others  the  south-west.  On  no  occasion  was 
this  experiment  conducted  on  particularly  heavy  or  especially  light  soil,  but  on 
loam  which  varied  somewhat  from  year  to  year,  from  fairly  light  to  medium 
heavy.    The  results  of  this  experiment  are  very  interesting. 

In  order  to  add  to  the  value  of  the  results  of  this  experiment,  we  have 
used  the  tabulated  results  of  the  digestible  constituents  of  the  different  classes 
of  crops  as  presented  in  the  eighteenth  edition  of  the  book  entitled  "Feeds  and 
Feeding,"  written  by  Henry  and  Morrison,  and  printed  in  1923.  By  multiplying 
the  yields  per  acre  by  the  percentage  of  digestible  constituents  given  for  each 
crop,  the  amounts  of  digestible  constituents  per  acre  have  been  worked  out. 
It  should  be  understood  that  the  digestible  fat  is  usually  estimated  as  being 
2.25  times  as  valuable  as  an  equal  amount  of  digestible  carbo-hydrates.  The 
following  table  gives  the  average  annual  results  of  the  fifty-two  distinct  experi- 
ments conducted  within  the  past  twenty-six  years: — 


Class  of  Crop 


Straw 
(tons) 


Grain 
(lbs.) 


Pounds  of   Digestible   Constituents  in   Grain 


Crude 
Protein 


Carbo- 
hydrates 


Fat 


Total 


Barley 

Emmer 

♦Hulless  Barley 

Oats 

Wild  Goose  spring  wheat 

Rye... 

Field  peas 


1.66 
1.87 
1.58 
2.18 
2.01 
2.03 
1.39 


2,603 
2,420 
2,237 
2,525 
1,765 
1,683 
1,737 


234.3 
229.9 
187.9 
244.9 
194.2 
166.6 
330.0 


1738.8 
1529.4 
1510.0 
1315.5 
1133.1 
1151.2 
969.2 


41.6 
41.1 
44.7 
96.0 
28.2 
20.2 
10.4 


2066:8  ^ 
1851.3  T 
1798.5., 
1777.6 
1390.8  i 
1363.2^, 
13i23.6   ' 


•Digestion  co-efficients  not  being  available  those  for  a  similar  feed  have  been  used. 


^■ly 


Barley  not  only  heads  the  list  in  average  yield  of  grain  per  acre  but  also  in 
pounds  of  digestible  constituents  as  will  be  seen  in  the  tabulated  results  for  the 
twenty-six  year  period.  Although  the  oat  crop  is  the  most  abundantly  grown  in 
the  province  and  gives  the  greatest  yield  of  straw  per  acre  it  stands  second 
in  the  list  in  digestible  crude  protein,  fourth  in  carbohydrates  and  highest  in 
fat  per  acre.  In  total  digestible  constituents  it  is  fourth  in  the  list,  being  sur- 
passed by  barley,  emmer  and  hulless  barley.  Field  peas,  although  considerably 
the  highest  in  crude  protein,  stand  at  the  bottom  in  total  number  of  pounds  of 
digestible  constituents  per  acre. 

The  Statistics  Branch  of  the  Ontario  Department  of  Agriculture  located 
in  the  Parliament  Buildings  at  Toronto,  has  gleaned  statistics  throughout 
the  Province  regarding  crop  production  in  each  of  the  past  forty-five  years, 
starting  in  1882.  The  results  are  given  annually  in  bulletins  and  reports  and 
furnish  some  interesting  material  for  study.  Grains  are  reported  in  bushels 
per  acre.    By  multiplying  the  average  number  of  bushels  per  acre  by  the  stand- 
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ard  weight  per  measured  bushel  of  each  class  of  grain,  a  more  definite  comparison 
can  be. made.  Again,  by  multiplying  the  pounds  of  grain  per  acre  by  the  per« 
centage  of  digestible  constituents  of  each,  the  amount  of  digestible  material 
;per  acre  of  each  class  presents  even  a  more  accurate  determination  of  the  real 
rvalue  of  the  feed  produced  per  acre  from  the  different  classes  of  grain  crops 
grown  in  Ontario.  As  a  basis  of  study  the  results  for  the  estimated  crops  of  On- 
tario have  been  worked  out  in  a  similar  way  to  those  presented  in  the  foregoing 
table  in  connection  with  a  distinct  experiment  conducted  at  the  College.  The 
•following  table  gives  the  estimated  annual  yields  of  grain  per  acre  over  a  period 
of  forty-five  years,  and  in  the  case  of  each  of  eight  classes  of  crops  and  the 
amount  of  digestible  constituents  in  each  instance: — 


Class  of  Crop 


Grain 

(lbs.) 


Pounds   of   Digestible   Constituents   in   Grain 


Crude 
Protein 


Carbo- 
hydrates 


Fat 


Total 


Barley 

Fall  Wheat 

Field  Peas 

Oats. 

Wild  Gbose  spring  wheat 

Spring  Rye 

Beans 

Buckwheat 


1,373 

1,320 

1,146 

1,224 

984 

924 

972 

1,003 


123.6 
114.8 
217.7 
118.7 
108.2 

91.5 
182.7 

81.2 


917.2 
895.0 
639.5 
637.7 
631.7 
632.0 
498.6 
498.5 


22.0 
18.5 

6.9 
46.5 
15.7 
11.1 

7.8 
25.1 


1090.2 
1052.0 
873.3 
861.7 
775.4 
748.4 
698.9 
635.9 


As  in  the  results  of  experiments  at  Guelph  it  will  be  observed  that  through- 
out the  Province  barley  occupies  first  and  oats  fourth  place  in  production  of 
digestible  grain  constituents  per  acre.  This  table  varies  somewhat  from  the  form- 
er one  owing  to  the  fact  that  emmer  and  hulless  barley  are  included  in  the 
College  tests  while  fall  wheat,  beans  and  buckwheat  were  omitted  in  this  regular 
test.  In  the  two  previous  tables  the  crops  occupy  the  same  relative  order  in 
production  of  total  digestible  food  material  with  the  single  exception  that  the 
estimated  yield  of  field  peas  per  acre  throughout  Ontario  for  the  forty-five  year 
period  stands  higher  in  the  list  than  the  yield  of  field  peas  in  the  experiments  at 
the  College  extending  over  a  period  of  twenty-six  years. 


CONTINUOUS   GROWING   OF   VARIETIES   WITHOUT   CHANGE   OF 

SEED 

Each  of  ten  varieties  of  farm  crops  has  been  grown  in  an  experimental 
way  at  our  College  for  the  forty  years  from  1887  to  1926  inclusive.  Each  of 
thirty-one  varieties  have  been  grown  from  thirty  to  thirty-seven  years  without 
change  of  seed.  The  results  of  tests  conducted  throughout  this  period  will 
be  presented  in  the  following  pages.  The  detailed  results  are  very  interesting 
and  show  that  varieties  of  grain  crops  may  be  grown  in  Ontario  for  a  long  period 
of  time  without  change  of  seed  and  with  very  satisfactory  results  if  care  is 
exercised  in  using  seed  of  good  quality. 

It  is  still  considered  necessary  by  a  few  farmers  to  change  seed  quite  frequent- 
ly from  one  soil  to  another.  The  question  of  frequent  change  of  seed  has  been 
discussed  and  argued  for  many  years.  There  are  some  strong  advocates  for  a 
frequent  change  of  seed  while  other  men  are  just  as  strong  in  advocating  the 
continuous  growing  of  varieties  on  the  same  farm  for  a  number  of  years  and 
pecially  if  they  have  choice  varieties  and  have  been  careful  in  the  selection  of 
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seed  from  year  to  year.  An  increasing  number  of  practical  farmers  are  realizing 
more  and  more  the  fact  that  in  very  many  cases  they  are  able  to  grow  the  same 
varieties  for  a  loifg  time  without  change  of  seed  providing  proper  care  is  taken 
in  growing  varieties  suitable  for  the  soil,  in  the  careful  selection  of  the  seed  and 
in  the  cultivation  of  the  land.  In  the  experiments  which  have  been  conducted 
at  Guelph  within  the  past  forty  years  care  has  been  taken  to  have  the  crops 
grown  under  as  nearly  normal  conditions  as  possible.  The  soil  on  which  these 
crops  have  grown  has  changed  but  little  in  fertility  and  no  commercial  fertilizers 
have  been  used  on  the  land.  The  crops  simply  fitted  into  the  four-year  rotation 
which  is  considered  by  practical  farmers  to  be  a  more  severe  rotation  than  the  one 
used  on  the  College  farm  as  in  our  experimental  grounds  in  the  four-year  rotation 
two  crops  of  grain  and  one  cultivated  crop  have  been  removed  from  the  land, 
the  crop  in  the  other  year  being  used  for  pasture.  No  plant  selection  was  used 
in  these  tests  but  good  seed  was  sown  each  year.  It  is  sometimes  wise  for  the 
practical  grower  to  change  his  seed  when  better  and  more  profitable  varieties 
are  obtainable.  Otherwise,  it  is  often  to  the  interest  of  the  careful  grower  to 
change  seed  as  seldom  as  possible. 

About  forty  years  ago  the  Black  Tartarian  was  reported  as  the  best  all- 
around  oat  for  Ontario  and  was  grown  by  many  farmers.  It  is  still  imported  and 
grown  to  a  very  limited  degree.  In  the  experiments  at  Guelph  for  the  last  nine 
years  the  O.A.C.  No.  144  has  surpassed  the  Black  Tartarian  variety  by  an 
average  annual  yield  of  27.7  bushels  per  acre,  the  former  giving  89.6  and  the 
latter  61.9  bushels  per  acre.  The  evolution  in  oat  varieties  in  Ontario  makes 
an  interesting  story  and  the  farmer  who  does  not  secure  the  best  varieties, 
not  only  of  oats  but  of  all  farm  crops  is  not  living  up  to  his  best  opportunities 

QUANTITIES  OF  SEED  OATS  PER  ACRE 

The  question  of  the  amount  of  seed  of  the  cereal  grains  to  be  sown  for  the 
best  results  has  been  discussed  many  times  and  in  many  places.  Experiments 
have  also  been  conducted  with  the  object  of  securing  information  on  this  problem 
in  different  countries,  and  yet  we  have  reached  no  unanimity  in  regard  to  the 
matter.  We  find,  for  instance,  in  Canada  that  the  amounts  of  oats  which 
are  sown  per  acre  will  vary  from  one  to  four  bushels,  and  in  Scotland  the  quantity 
frequently  reaches  six  and  sometimes  seven  bushels  of  seed  per  acre.  We  find 
a  few  very  strong  advocates  of  using  as  small  a  quantity  as  one  bushel  of  oats 
per  acre,  while  others  will  argue  as  earnestly  for  the  advisability  of  using  as 
high  as  six  bushels  or  more  per  acre.  The  question  then  arises  as  to  why  there 
is  such  a  difference  in  the  views  of  the  practical  men  who  have  had  long  experi- 
ences in  the  growing  of  grain  upon  their  individual  farms.  I  think  we  are  safe 
in  coming  to  the  conclusion  that  these  variations  are  caused  partly  on  account 
of  knowledge,  and  partly  on  account  of  ignorance.  It  is  undoubtedly  true  that 
the  amount  of  seed  per  acre  which  would  give  the  highest  results  under  certain 
circumstances  would  not  give  the  highest  results  under  other  conditions.  There 
are  many  factors  which  exert  an  influence  in  determining  the  quantity  of  seed  to 
use  to  give  the  best  returns,  each  of  these  factors  producing  its  own  particular 
influence.  The  fertility  of  the  soil,  the  state  of  cultivation,  the  moisture  content 
of  the  soil,  the  variety  of  the  crop,  the  method  of  seeding,  the  date  of  seeding, 
and  many  other  factors,  apparently  exert  their  respective  influence  in  regard  to 
the  amount  of  seed  to  be  sown  in  order  to  secure  the  highest  returns.  If  this  be 
true  it  can  readily  be  seen  that  we  cannot  come  to  a  definite  conclusion  regarding 
the  quantity  of  seed  to  use  per  acre  of  any  class  of  farm  crop  which  would  give 
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the  highest  returns  under  all  circumstances.  Nevertheless,  it  must  be  admitted 
that  definite  knowledge  regarding  the  influence  of  some  of  the  factors  above 
referred  to,  is  very  meagre,  indeed.  We  believe  as  knowledge  along  these  lines 
accumulates  we  shall  be  in  a  very  much  better  position  to  know  what  is  likely 
to  give  satisfactory  results  under  the  varying  conditions  in  which  a  crop  is  to 
be  grown.  We  believe,  therefore,  that  any  new  and  definite  information  obtain- 
able which  will  throw  additional  light  on  this  problem  will  be  appreciated. 
In  1909  an  experiment  was  started  in  planting  oats  at  different  distances  apart. 
One  or  two  other  experiments  ran  concurrently  and  others  followed  later  with 
the  object  in  each  case  of  gleaning  further  information  regarding  the  influence 
of  growing  oat  plants  at  different  distances  apart.  Some  exceedingly  valuable 
information  has  resulted.  ^ 

In  the  main  experiment  which  was  started  in  1909  seed  oats  were  planted 
by  hand  in  squares,  the  kernels  being  placed  one,  two,  three,  four,  six,  eight  and 
twelve  inches  apart  each  way.  The  experiment  was  conducted  in  duplicate 
with  each  of  four  varieties  in  each  of  six  years.  The  test,  therefore,  has  been 
repeated  forty-eight  times,  involving  in  all  three  hundred  and  thirty-six  plots. 
The  varieties  used  were  Joanette,  a  heavy  stooler;  Banner  and  Abundance, 
medium  stoolers;  and  Tartar  King,  a  light  stooler.  This  experiment  involved 
a  large  amount  of  labour  and  great  care  was  exercised  by  trained  men  in  looking 
after  the  various  details  of  the  test.  The  following  table  gives  the  average  results 
of  the  forty-eight  separate  tests  in  the  six-year  period : — 


Inches 

Seed  Sown 

Barren 

Lbs. 

Yield  per 

be- 

per Acre 

Per 

Days 

Per 

Heads 

Spike- 

per 

Acre 

tween 

Height 
(ins.) 

cent, 
lodged 

to 
ma- 

cent, 
rust 

per 
plant 

lets  per 
plant 

meas- 
ured 

plants 

Grain 

lbs. 

bush. 

ture 

Bushel 

Straw 
(tons) 

(bush, 
bywt.) 

1    X      1 

430.9 

12.67 

20 

4 

89 

11 

1 

.9 

32.9 

1.74 

36.27 

2x2 

106.9 

3.14 

28 

11 

93 

13 

1 

1.9 

35.1 

1.59 

45.07 

3x3 

47.6 

1.40 

33 

21 

95 

16 

2 

3.7 

33.9 

1.52 

51.56^ 

4x4 

26.8 

.79 

33 

33 

97 

18 

'.  2 

5.2 

32.2 

1.33, 

48.00 

6x6 

11.9 

.35 

35 

38 

99 

21 

5 

10.8 

30.1 

1.39 

44.37 

8x8 

6.7 

.20 

35 

36 

100 

23 

7 

18.2 

28.0 

1.24 

37.32 

12  X  12 

3.0 

.09 

35 

31 

102 

28 

11 

36.0 

25.4 

1.07 

25.46 

The  table  here  presented  contains  results,  the  significance  of  which  can  not  be 
attained  in  a  glance  although  some  of  the  figures  are  exceedingly  suggestive. 
It  is  interesting  to  note  the  regularity  of  increases  and  decreases  from  different 
plantings.  The  results  are  stabilized  largely  by  the  fact  that  the  experiment 
was  conducted  in  duplicate  with  each  of  four  characteristic  varieties  in  each  of 
six  years,  thus  covering  quite  a  variety  of  conditions.  The  distance  between 
plants  had  a  marked  influence  on  most  of  the  questions  studied  as  indicated  in 
the  headings  of  the  table.  Naturally  in  an  experiment  of  this  kind  extremes 
were  used  as  a  basis  of  comparison.  It  wil  he  seen  that  amount  of  seed  oats  used 
varied  from  three  pounds  to  over  twelve  bushels  per  acre.  These  extremes  go 
to  make  the  results  more  interesting  and  valuable  and  give  excellent  foundation 
for  further  research  work.  The  records  should  be  of  very  great  interest  both 
to  practical  farmers  and  to  investigators. 

Greatest  lodging  took  place  when  the  grains  were  planted  six  inches  apart 
each  way  and  there  was  a  variation  in  the  per  cent,  of  lodged  grain  from  four 
for  the  thickest  to  thirty-one  for  the  thinnest  seeding. 
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The  thickest  seeding  was  the  earliest  to  mature  and  as  the  amount  of  seed 
planted  became  less  the  number  of  days  to  maturity  increased. 

The  rust  also  increased  in  amount  as  the  rates  of  planting  became  less  so 
that  the  thinnest  seeding  had  more  than  twice  the  amount  of  rust  as  compared 
with  the  thickest. 

The  stooling  of  oats  is  regulated  by  many  factors.  Some  varieties  stool 
much  more  abundantly  than  others.  The  stooling  of  all  varieties,  however, 
can  be  very  greatly  regulated  by  the  thickness  of  seeding.  It  will  be  seen  from 
the  results  that  the  thickest  seeding  permitted  only  one  head  per  plant  while 
the  thinnest  seeding  permitted  the  average  plant  of  the  average  variety  to 
have  eleven  heads. 

It  will  also  be  seen  that  the  amount  of  barren  spikelets  which  are  often 
noticed  in  a  field  of  oats  is  influenced  very  largely  by  the  rate  of  seeding. 

The  oats  produced  on  plants  grown  two  inches  apart  each  way  gave  the 
highest  average  weight  per  measured  bushel  and  those  grown  the  farthest 
apart  produced  the  lightest  grain,  a  difference  of  almost  ten  pounds  per  measured 
bushel. 

The  greatest  yield  of  straw  per  acre  was  produced  from  the  heaviest  and  the 
lightest  yield  from  the  thinnest  seeding. 

The  highest  average  yield  of  grain  per  acre  was  produced  from  the  plants 
which  were  three  inches  apart  each  way.  From  this  maximum  yield  there  was 
a  gradual  decrease  towards  both  the  heavier  and  lighter  seeding.  It  might  be 
rather  difificult  for  some  practical  growers  to  realize  that  three  pounds  of  oats 
per  acre  when  evenly  distributed  are  likely  to  give  a  yield  of  about  one-half 
as  much  as  the  oats  which  were  sown  at  approximately  a  bushel  and  a  half  per 
acre. 

Many  other  observations  can  be  made  by  carefully  studying  these  summary 
results. 

Distances  Between  Oats  in  the  Drill 

Concurrently  with  the  foregoing  experiment  another  was  started  in  1909 
in  which  oats  were  planted  in  rows  which  were  eight  inches  apart.  The  seeds 
were  planted  a  half,  one,  one-and-a-half,  two,  four,  six,  and  eight  inches  apart 
in  the  rows.  This  experiment  was  also  conducted  in  duplicate  with  each  of  the 
same  four  varieties.  The  results,  therefore,  as  in  the  former  case,  represent 
forty-eight  distinct  and  separate  tests  or  in  all  three  hundred  and  thirty-six 
plots.  The  following  table  gives  the  average  record  of  this  experiment  for  the 
six-year  period: — 


Dis- 

Seed sown 

Barren 

Lbs. 

Yield  per 

tance 

per  Acre 

Per 

Days 

Per 

Heads 

spike- 

per 

Acre 

be- 

Height 

(ins.) 

cent, 
lodged 

to 

ma- 

cent, 
rust 

per 
plant 

lets     per 
plant 

measur- 
ed 

tween 

Grain 

plants, 

lbs. 

bush. 

ture 

bushel 

Straw 

(bush. 

inches 

(tons) 

bywt.) 

^  X  8 

136.5 

4.01 

27 

35 

90 

19 

1 

1.0 

34.84 

1.55 

44.74 

1       X  8 

68.3 

2.01 

32 

41 

91 

23 

1 

2.0 

33.23 

1.55 

44.95 

IH  X  8 

45.5 

1.34 

34 

42 

92 

23 

2 

3.7 

32.50 

1.65 

48.78 

2x8 

34.2 

1.01 

35 

45 

93 

23 

3 

5.2 

31.30 

1.59 

43.62 

4x8 

17.1 

.50 

36 

45 

95 

26 

5 

10.9 

30.04 

1.64 

42.20 

6x8 

11.4 

.34 

36 

43 

95 

28 

8 

21.2 

29.85 

1.51 

36.74 

8x8 

8.5 

.25 

35 

35 

96 

32 

14 

40.3 

28.84 

1.47 

33.15 
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The  seeding  of  the  oats  in  this  experiment  more  approximately  approaches 
the  grain  drill  method  used  by  practical  farmers.  As  the  extremes  in  the  amount 
of  seed  used  did  not  vary  as  greatly  as  in  the  former  experiment  the  results 
naturally  come  within  a  narrower  range.  A  study  of  the  table  in  conjunction 
with  the  former  one  form  some  interesting  comparisons.  Detailed  observation 
will  be  left  largely  for  the  reader  to  make  for  himself. 

It  will  be  observed  that  the  oats  put  in  rows  eight  inches  apart  with  the 
plants  one  and  one-half  inches  apart  in  the  row  gave  the  highest  yield  of  both 
grain  and  straw  per  acre. 

Closer  Distances  Between  Oats  in  the  Drill 


Based  on  the  results  of  the  foregoing  experiment  another  test  was  started 
in  1916  and  between  that  date  and  1923  was  repeated  successfully  in  five  different 
years.  The  same  four  varieties  of  oats  were  used  and  the  experiment  was  con- 
ducted in  duplicate  in  each  of  the  five  years.  The  seed  was  planted  in  drills 
which  were  eight  inches  apart  and  the  distances  in  inches  allowed  between  the 
plants  in  the  drill  were  as  follows:  one  and  one-eighth,  one  and  two-eighths, 
one  and  three-eighths,  one  and  four-eighths,  one  and  five-eighths,  one  and  six- 
eights,  and  one  and  seven-eighths.  It  will  be  seen  that  all  distances  between  the 
seeds  were  less  than  those  of  the  second  and  fourth  plots  in  the  previous  experi- 
ment. The  following  table  gives  the  results  in  grain  production  of  the  five 
years'  test:— 


Average 

6  years 

Average  5  years 

Distance  between  plants, 
inches 

Seed  used 

per  acre 

(lbs.) 

Width  of 

25  Straws. 

(inches) 

Weight  per 

measured 

bushel 

(lbs.) 

Yield  per  Acre 

Straw 
(tons) 

Grain 

(bushels 

by  weight) 

IJ^x  8 

69.41 
62.75 
56.84 
52.29 
48.13 
44.82 
41.72 

3.59 
3.62 
3.69 
3.76 
3.77 
3.83 
3.80 

35.48 
35.51 
35.62 
34.59 
34.54 
34.66 
34.89 

1.84 
1.97 
2.15 
2.09 
2.25 
1.99 
1.78 

64.58 

l%xS 

68.48 

1%  x8 . 

72.26 

l^x  8 

68.75 

l^x  8 

72.67 

1«^  X  8 

66.52 

1?^  X  8 

61.42 

It  will  be  seen  that  the  highest  yields  were  produced  in  the  eight-inch  drills 
when  the  plants  were  from  one  and  three-eighths  to  one  and  five-eighths  inches 
apart.  The  amount  of  seed  used  ranged  from  about  forty-eight  to  fifty-seven 
pounds  per  acre.  It,  of  course,  must  be  understood  that  the  seed  was  good, 
evenlv  distributed  on  land  which  was  well  cultivated. 


Distance  Between  Drills  of  Oats 

Ending  in  1923  an  experiment  was  conducted  for  six  years  in  which  four 
varieties  of  oats  were  tested  in  duplicate  with  the  object  of  comparing  the 
results  from  rows  six  and  seven  inches  apart.  In  all  instances  the  oat  grains 
were  planted  one  and  one-half  inches  apart  in  the  row.  The  yields  per  acre  from 
the  two  methods  were  very  close  but  as  the  details  show  some  slight  irregularities 
the  results  are  withheld  for  further  investigation. 
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Oats  Broadcasted  at  Three  Rates  per  Acre 

For  eight  years,  from  1919  to  1926  inclusive,  an  experiment  has  been  con- 
ducted in  which  each  of  five  varieties  of  oats  has  been  sown  broadcast  at  the 
rates  of  two  and  one-half,  two,  and  one  and  one-half  bushelg  per  acre.  In  some 
seasons  the  experiment  was  conducted  on  both  high  and  low  land.  The  average 
results  for  the  entire  experiment  for  the  eight-year  period  are  here  presented 
in  tabulated  form: — 


Height 

of  crop 

(ins.) 

Per  Cent. 
Rust 

Per  Cent. 
Lodged 

Per  Cent, 
of  Hull 

Pounds  per 

Measured 

Bushel 

Yield  per 

Acre 

-        - 

Seed  per 

acre 
(bushels) 

Grain   (Bush, 
by  weight) 

2 

43.2 
43.0 
43.1 

8.1 
9.5 
9.5 

25.6 
27.2 
29.8 

27.9 
28.8 
28.2 

32.77 
32.51 
32.38 

72.9 
76.1 

75.4 

As  in  the  previous  experiment  the  percentage  of  lodging  increased  as  the 
amount  of  seed  per  acre  decreased.  Of  the  individual  varieties  three  gave  the 
highest  returns  from  two  bushels  and  two  from  one  and  one-half  bushels  per  acre. 
Four  out  of  the  five  varieties  gave  the  lowest  returns  when  two  and  one-half 
bushels  were  used  per  acre.  The  average  results  show  the  highest  yield  from 
two  bushels  and  the  lowest  from  two  and  one-half  bushels. 


Banner  Oats  at  Three  Rates  of  Seeding 

In  each  of  five  years  finishing  with  1924,  Banner  oats  were  sown  in  the  experi- 
mental plots  at  the  rates  of  two  and  one-half,  two,  and  one  and  one-half  bushels 
of  seed  per  acre.  The  experiment  was  repeated  twelve  times  each  year  for  each 
rate  of  seeding,  making  in  all  one  hundred  and  eighty  plots.  The  average  results 
for  the  five-year  period  are  here  presented: — 


Seed  per  acre 
(bushels) 

Lbs.  per 

Measured 

bushel 

Yield  per  Acre 

Straw 
(tons). 

Grain 

(bush,  by 

weight) 

2U 

31.3 
32.1 
31.5 

1.91 
1.96 
1.93 

66.79 

2 

70.93 

11^ 

69.26 

As  in  the  case  of  the  foregoing  experiment  the  highest  yield  per  acre  was 
obtained  from  sowing  two  bushels,  the  medium  from  one  and  one-half  and  the 
lowest  from  two  and  one-half  bushels  per  acre. 
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Barley  at  Three  Rates  of  Seeding 

Five  leading  varieties  of  barley  have  each  been  sown  at  the  rates  of  two 
and  one-half,  two,  and  one  and  one-half  bushels  per  acre  in  the  years  1923-24-25-26. 
The  following  table  gives  the  average  results  for  all  of  the  varieties  for  the  four- 
year  period: — 


Seed 

per 

Acre 

(bushels) 

Height 

of 
Crop 
(inches) 

Percent, 
lodged 

Days 

to 
mature 

Pounds 

per 

measured 

bushel 

Yield  per  Acre 

Straw 
(tons) 

Grain 

(bushels 

by  weight) 

2^ 
2 

27.38 
27.76 
27.98 

23.28 
22.02 
20.30 

104.2 
104.5 
104.6 

51.19 
51.09 
50.96 

1.46 
1.58 
1.54 

48.49 
50.34 
47.85 

In  three  out  of  the  four  years  two  bushels  per  acre  gave  the  highest  return, 
but  in  1925  one  and  one-half  bushels  of  seed  per  acre  gave  the  highest  yield. 

Spring  Wheat  at  Three  Rates  of  Seeding 

In  1925  and  in  1926  an  experiment  was  conducted  in  sowing  each  of  three 
leading  varieties  of  spring  wheat  at  the  rates  of  six,  five,  and  four  pecks  per  acre. 
This  experiment  will  be  continued  for  several  years.  The  average  results  of  the 
two  years  show  that  the  highest  weight  of.  grain  per  measured  bushel  was  from 
the  five  pecks  and  the  slightly  highest  yield  of  grain  per  acre  from  the  four 
pecks.  The  results  vary  somewhat  in  the  two  years  so  that  the  future  returns 
might  make  changes  in  the  records. 


Winter  Wheat  at  Three  Rates  of  Seeding 

An  experiment  was  started  in  1920  and  has  been  continued  to  the  present 
time,  in  which  two  varieties  of  winter  wheat  have  been  sown  at  the  rates  of 
five,  six,  and  seven  pecks  of  seed  per  acre.  The  following  table  gives  the  average 
results  of  the  two  varieties  for  the  seven-year  period: — 


Seed 

per 

Acre 

(pecks) 

Height 

of 

Crop 

(inches) 

Per  cent, 
rust 

Per  cent, 
lodged 

Weight 

of 

Grain  per 

measured 

bushel 
(pounds) 

Yield  per  Acre 

Straw 
(tons) 

Grain 
(bushels 

by 
weight) 

7 
6 
5 

42.8 
42.3 
41.8 

4.1 

4.2 
2.7 

12.0 
9.9 
6.4 

61.31 
61.15 
61.50 

2.53 
2.47 
2.32 

51.16 
50.19 

47.72 

The  results  from  sowing  winter  wheat  at  different  quantities  per  acre 
favour  fairly  thick  seeding. 

For  six  years  in  succession  another  experiment  was  conducted  with  each 
^of  two  varieties  of  winter  wheat  by  sowing  each  broadcast  and  with  a  grain 
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drill.  This  experiment,  therefore,  required  seventy-two  plots.  The  following 
table  gives  the  average  results  for  the  six-year  period. 

In  four  out  of  the  six  years  the  seeding  of  two  bushels  per  acre  gave  the 
highest  yield. 

It  would  probably  be  an  advantage  if  some  farmers  would  sow  winter  wheat 
a  little  thicker  and  oats  a  little  more  thinly  than  is  their  general  practice  if  the 
highest  returns  are  to  be  obtained. 


Seed  per  Acre 
(bushels) 

Pounds 

per 

measured 

bushel 

Yield  per  Acre 

Straw 
(tons) 

Grain 

(bushels  by 

weight) 

2 

59.34 
59.26 
59.15 

3.02 
2.96 
2.68 

43.87 

m 

43.30 

1 

40.15 

Spring  Rye  Sown  at  Different  Rates  per  Acre 

In  each  of  the  five  years  from  1918  to  1923  inclusive,  an  experiment  was 
conducted  in  sowing  spring  rye  at  five  different  quantities  of  seed  per  acre. 
The  O.A.C.  No.  61  variety  was  used  throughout  and  the  experiment  was  con- 
ducted in  duplicate  each  year.  The  experiment,  therefore,  required  fifty  plots  in 
the  five  years.  The  following  table  gives  the  results  of  the  experiment  for  the 
five-year  period: — 


Yield  per  Acre 

Seed 

Days  in 

Height 

Pounds  per 

per 

reaching 

of 

measured 

Straw 

Grain 

Acre 

maturity 

Crop 

bushel 

(tons) 

(bushels 

(pounds) 

(inches) 

by  weight) 

168 

96.2 

48 

53.9 

2.09 

30.78 

140 

96.4 

49 

53.9 

2.06 

30.88 

112 

96.8 

50 

53.9 

1.97 

30.63 

84 

97.4 

50 

53.6 

1.91 

29.76 

56 

98.0 

50 

53.3 

1.86 

28.53 

As  the  standard  weight  per  measured  bushel  of  rye  is  fifty-six  pounds,  it 
will  be  seen  that  the  highest  yield  was  produced  from  sowing  two  and  one-half 
bushels  of  seed  per  acre.  The  results,  however,  show  that  spring  rye  is  a  very 
adaptable  crop  and  when  sown  from  one  to  three  bushels  per  acre  the  resulting 
yields  are  not  so  very  different.  If  the  amount  of  seed  used  is  subtracted  from  the 
crop  produced  even  one  bushel  of  seed  per  acre  gave  a  very  good  return  in  yield 
of  grain. 

Winter  Rye  at  Three  Rates  of  Seeding 


For  five  years  in  succession,  from  1922  to  1926  inclusive,  an  experiment 
was  conducted  in  sowing  winter  rye  at  the  rates  of  two  and  one-half,  two,  and  one 
and  one-half  bushels  per  acre.     The  Rosen  variety  was  used  throughout  and  the 
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experiment  was  conducted  in  duplicate.    The  following  gives  the  average  results 
for  the  five-year  period : — 


Seed  per  Acre 
(pounds) 

Pounds  per 

measured 

bushel 

Yield  per  Acre 

Straw 
(tons) 

Grain 
(bushels  by 
weight) 

140 ;.  . 

56.03 
56.07 
56.23 

3.76 
3.73 
3.64 

68  42 

112 -.-r 

68  90 

84 

68.36 

In  each  of  the  past  three  years  this  experiment  has  included  six  instead  of 
three  rates  of  seeding  as  follows:  four,  five,  six,  seven,  eight,  and  ten  pecks  per 
acre.  The  average  results  for  the  three  years  show  the  highest  returns  from  the 
two  heaviest  rates  of  seeding. 


Field  Peas  at  Three  Rates  of;  Seeding 

In  each  of  the  past  three, years,  1924-25-26,  each  of  two  varieties  of  field 
peas  were  sown  in  the  experimental  grounds  at  the  rates  of  three,  two  and  one- 
half,  and  two  bushels  of  seed  per  acre,  The  experiment  is  not  yet  completed 
but  even  the  three  years'  results  are  interesting  and  are  valuable  as  far  as  they 
go.  As  peas  vary  so  much  in  size  the  average  results  of  different  varieties  are 
not  as  valuable  as  those  of  the  separate  kinds.  The  Canadian  Beauty  is  a  large 
white  pea  and  it  has  been  grown  extensively  in  Ontario  for  a  good  many  years. 
The  O.A.C.  No.  181  is  a  comparatively  new  pea  originated  at  the  College  through 
hybridization.  The  peas  are  white  and  considerably  smaller  than  those  of  the 
Canadian  Beauty  variety.  The  following  table  gives  the  results  of  each  variety 
for  each  of  the  three  years: — 


Seed 
per 

1924 

1925 

1926 

Ave.  3  years 

Acre 

(bush.) 

Canadian 
Beauty 

O.A.C. 
No.  181 

Canadian 
Beauty 

O.A.C. 
No.  181 

Canadian 
Beauty 

O.A.C. 
No.  181 

Canadian 
Beauty 

O.A.C. 
No.  181 

3 

■     2  . 

21.40 
20.40 
22.23 

32.47 
31.25 
30.78 

23.82 
25.42 
20.27 

39.67 
40.48 
43.98 

40.37 
39.63 
41.70 

51.12 

52.35 
54.58 

28.53 
28.48 
28.07 

41.09 
41.36 
43.11 

:.  The  average  results  show  that  the  Canadian  Beauty  gave  the  highest  returns 
from  the  heaviest  seeding  and  the  O.A.C.  No.  181  the  highest  returns  from  the 
lightest  seeding.  Incidentally  it  will  be  noticed  the  superiority  of  the  O.A.C. 
No.  181  variety  over  the  Canadian  Beauty  in  yield  per  acre  in  each  rate  of  seeding 
and  in  each  of  the  three  years. 


Different  Quantities  of  Flax  Seed  per  Acre 

In  each  of  five  years  four  varieties  of  flax  were  sown  at  the  rate  of  one  peck, 
two  pecks,  three  pecks,  eight  pecks,  twelve  pecks  and  sixteen  pecks  per  acre, 
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making  in  all  twenty-four  plots  in  the  experiment  each  year.    The  following  table 
gives  the  avernee  results  of  the  exneriments  for  the  five  venr  neriod: — 


Amount  of  Seed  Sown 

Straw  or  Fibre- 
Producing    Material 

Weight 

per 

measured 

bushel 

Yield  of 

Grain 

per 

acre 

Yield  of 
Grain  per 

Height 
of  crop 

Yield 
of  straw 

amount  of 
seed  sown 

1  peck  per  acre 

2  pecks  per  acre 

inches 
29 
29 
29 
28 
,27 
26 

tons 
1.55 
1.68 
1.96 

2.24 
2.35 
2.24 

pounds 
54.9 
54.7 
54.8 
54.6 
54.3 
54.2 

bushels 
14.9 
15.2 
18.6 
19.9 
20.2 
18.0 

bushels 
14.6 
14.7 
17.8 

Q          «                ((            tl 

17.9 

12     "        "       " 

16     "         "       "  .............  . 

17.2 
14.0 

It  will  be  seen  that  the  longest  straw  was  produced  when  less  than  one  bushel 
of  seed  per  acre  was  used.  It  will  also  be  noticed  that  the  greatest  yield  of  straw 
was  produced  when  two  bushels  or  more  were  used  per  acre.  It  should  be 
remembered  that  the  thin  seeding  encourages  a  considerable  amount  of  branching 
of  the  stems,  while  the  thick  seeding  produces  straight  stems  with  but  little 
branching. 

In  the  average  yield  of  seed  per  acre  it  will  be  seen  that  where  twelve  pecks 
of  seed  were  used,  slightly  over  twenty  bushels  of  flax  seed  were  obtained. 
Where  the  amount  of  seed  used,  however,  is  subtracted  from  the  amount  of 
seed  produced,  the  greatest  yield  has  resulted  from  eight  pecks  per  acre,  which 
is  only  slightly  more  than  that  obtained  from  three  pecks  per  acre. 

As  the  results  of  the  experiment  here  presented  show  the  best  general 
results  from  three  or  eight  pecks  per  acre,  another  experiment  was  started  and  has 
been  conducted  for  five  years  in  succession  in  which  flax  was  sown  at  the  rates 
of  three,  four,  five,  six,  seven  and  eight  pecks  per  acre.  Two  varieties  were 
used,  namely,  the  Common  and  the  O.A.C.  No.  114,  a  white  flowered  variety. 
This  was  a  double  experiment,  in  the  first  set  the  plants  were  pulled  immediately 
after  the  blossoms  had  fallen  and  the  other  set  was  not  pulled  until  the  seed  was 
ripe.  The  following  table  gives  the  average  results  of  the  two  varieties  for  each 
of  the  six  rates  of  seeding  for  the  five-year  period  in  yield  of  grain  per  acre 
and  for  four  years  in  weight  per  measured  bushel  and  yield  of  straw  per  acre  as 
they  apply  to  each  of  the  two  parts  of  the  double  test: —  "         r, 


Amount  of  Seed  Sown 

Weight 

per 

measured 

bushel 

(lbs.) 

Yield  of 
Straw  or 

Fibre- 
producing 
material 

(tons) 

Yield  of 

Grain 

per  acre 

(bush,  by 

weight) 

Yield  of 
Grain    per 
Acre,  less 
amount  of 
seed  sown 

(bush.) 

Pulled  When  Blossoms  Have  Fallen: 
3  pecks  per  acre 

47.4 
48.2 
47.5 
47.8 
48.4 
48.7 

2.16 
1.91 
1.87 
1.91 
2.26 
2.47 

4.83 
5.03 
5.05 
5.19 
5.37 
5.94 

4.08 

4     «           " 

4.03 

C           «                     l( 

3.80 

6     «           "       

3.69 

y       it              « 

3.62 

8     "           "       

3.94 

Pulled  When  Seed  is  Ripe: 

3  pecks  per  acre 

54.3 
54.5 
54.1 
54.3 
54.2 
'      54.2 

1.69 
1.78 
2.01 
2.24 
2.41 
2.52 

16.88 
18.72 
19.47 
19.72 
19.04 
18.26 

16.13 

4     «           « 

17.72 

5      "           "       

18.22 

6     "           "       

18.22 

y       u              « 

17.29 

8     «           "       

16.26 
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The  yield  of  flax  seed  per  acre  is  only  about  one-quarter  as  great  when  the 
plants  are  pulled  just  as  the  blossoms  have  fallen  in  comparison  with  those 
which  are  allowed  to  mature.  If  flax  is  pulled  early  for  the  sake  of  the  fibre  the 
seed,  of  course,  is  a  secondary  matter.  Although  six  pecks  of  seed  sown  per  acre 
gives  the  highest  yield  of  threshed  seed  from  the  ripened  crop  the  five-peck 
seeding  gave  as  high  a  return  when  the  amount  of  seed  used  is  subtracted  from 
the  crop  produced.  Taking  everything  into  consideration  it  would  seem  that 
eight  pecks  per  acre  for  fibre  production  and  five  pecks  per  acre  for  seed  produc- 
tion have  shown  good  returns. 

The  two  varieties  used  throughout  this  experiment  in  which  the  crop  was 
allowed  to  ripen  gave  the  following  average  yearly  results:  Weight  per  measured 
bushel,  O.A.C.  No.  114,  54.4;  Common,  54.1;  Yield  of  straw  per  acre.  O.A.C. 
No.  114,  2.22;  Common,  1.83;  Bushels  of  grain  per  acre,  O.A.C.  No.  114, 17.9; 
Common,  19.5. 

Pulling  Flax  at  Different  Dates 

In  each  of  five  years  an  experiment  was  conducted  in  pulling  flax  at 
different  dates.  The  first  pulling  took  place  each  year  when  most  of  the  blossoms 
had  fallen  and  successive  pullings  at  about  ten-day  intervals.  The  following 
table  gives  the  average  returns  for  the  five-year  period: — 


Average  date  of 
Pulling 

Weight  per 

measured  bushel 

(pounds) 

Yield  of  Flax 

Straw  per  acre 

(tons) 

Yield  of 
Flaxseed  per 
Acre 
(pounds) 

July     11 

5i!6 

53.2 

53.8 
53.4 

1.8 
2.2 
2.2 

2.3 
2.5 

22 

<*        24 

377 

Auc      3 

682 

«        15 

831 

**       24 

826 

In  seed  production  the  highest  returns  were  obtained  from  the  average 
pulling  of  August  15th  in  both  weight  per  measured  bushel  and  in  yield  of 
seed  per  acre.  This  would  be  about  thirty-five  days  after  the  blossoms  had 
dropped.  The  results  of  this  experiment  along  with  those  of  the  experiment 
preceding  it  give  some  definite  information  regarding  the  relative  returns  from 
pulling  flax  at  different  stages  of  maturity,  especially  from  the  standpoint  of  seed 
production. 

Size  of  Seed  and  Seed  Selection 

Good  seed  is  at  the  very  foundation  of  successful  crop  production.  Seed 
selection  is  within  the  reach  of  every  farmer.  Naturally  the  greatest  possible 
care  must  be  taken  but  the  crop  grower  is  more  than  paid  for  his  extra  effort. 

In  order  to  obtain  definite  results  on  the  influence  of  different  selections 
of  seed  it  is  necessary  to  plan  and  carry  out  definite  experimental  work  and  as 
this  is  expensive  it  can  be  done  best  at  an  experiment  station  where  equipment 
is  suitable  and  trained  labour  is  available. 

An  interesting  and  valuable  experiment  has  been  carried  on  at  Guelph 
in  which  different  selections  of  seed  of  various  classes  of  grain  have  been  tested 
from  six  to  nine  years.  For  this  experiment  seed  was  taken  each  year  from  a 
general  crop  of  grain  grown  either  on  the  College  farm  or  in  the  Experimental 
Department.  It  will  be  understood  that  whatever  difference  there  is  from  the 
influence  of  the  selection  of  seed  that  difference  is  attributed  entirely  to  the 
careful  selection  of  the  seed  for  the  separate  years  in  which  the  tests  were  made. 
The  results  show  the  influence  of  one  year's  selection,  and  are,  therefore,  of 
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special  interest  to  the  practical  farmer.  For  the  large  plump  seed  none  but 
well-developed  grains  were  selected;  for  the  small  plump  sample  the  grains 
selected  were  of  a  uniform  character ;  and  for  the  shrunken  sample  none  but  shrunk- 
en grains  were  used,  the  last  selection  being  made  regardless  of  the  size  of  the 
kernels.  The  sample  of  broken  grain  in  the  case  of  barley,  and  also  of  rye, 
contained  nothing  but  grains  which  had  been  broken  crosswise;  split  grain, 
in  the  case  of  winter  wheat,  contained  nothing  but  grains  which  were  broken 
lengthwise;  and  split  seed,  in  the  case  of  peas,  contained  peas  which  were  split 
and  not  broken.  The  grain  from  which  these  selections  were  made  was  all 
threshed  with  a  grain  separator,  and  the  splitting  and  the  breaking  of  the  grains 
were,  therefore,  done  in  the  usual  process  of  threshing.  In  the  selection  of 
large,  plump  seed,  one-half  pound  was  carefully  weighed  from  each  class  of  grain. 
The  number  of  large,  plump  seeds  of  each  kind  of  grain  was  then  counted,  and 
a  corresponding  number  was  taken  of  the  medium  sized  grain,  the  small,  plump 
grain,  and  the  shrunken  grain.  In  the  case  of  the  broken  or  split  grain,  twice 
the  number  of  half  kernels,  as  compared  with  the  whole  grains  were  used.  The 
different  selections  were  carefully  sown  upon  plots  of  similar  size.  The  following 
table  gives  the  average  yearly  results  of  each  selection  made  from  six  different 
classes  of  grains: — 


Selections 


Class  of 
Grain 


Years  the 

tests 

have  been 

repeated 


Weight 

per 

measured 

bushel 


Average  yield  per 
acre  per  annum 


Straw 
(tons) 


Grain 

(bushels 

by  weight) 


Large  seed 

Medium  sized  seed, 
Small  seed 


Oats. 
Oats. 
Oats. 


Large  plump  seed 
Small  plump  seed. 
Shrunken  seed. . . 
Broken  seed 


Barley , 
Barley, 
Barley , 
Barley , 


Large  plump  seed, 
Small  plump  seed. 
Shrunken  seed . .  . 


Large  plump  seed, 
Small  plump  seed. 
Shrunken  seed. . . 
Split  seed 


Spring  Wheat 
Spring  Wheat 
Spring  Wheat 

Winter  Wheat 
Winter  Wheat 
Winter  Wheat 
Winter  Wheat 


Large  seed . 
Small  seed. 
Sound  seed 
Split  seed . . 


Large  seed 

Medium  sized  seed 

Small  seed 

Broken  seed 


Peas. 
Peas. 
Peas. 
Peas. 


Spring  Rye, 
Spring  Rye, 
Spring  Rye, 
Spring  Rye, 


33.2 
32.2 
31.8 

49.5 
48.8 
49.1 
48.6 

59.1 
58.3 
56.9 


59. 
59. 
59. 

54. 


56.3 
56.3 
58.1 
57.9 

53.3 
53.3 
53.5 
52.8 


1.9 
1.8 
1.8 

1.5 
1.5 
1.4 
1.3 

1.4 
1.3 
1.2 

2.6 

2.2 

2.1 

.6 

1.3 

1.1 

1.4 

.6 

2.0 
2.0 
1.9 
1.6 


62.0 
54.1 
46.6 

53.8 
50.4 
46.0 
43.2 

21.7 
18.0 
16.7 

46.9 

40.4 

39.1 

9.3 

28.1 
23.0 
29.2 
10.2 

26.0 
24.4 
22.3 
16.9 


These  results  are  of  special  interest  to  practical  grain  growers.  It  will 
be  seen  that  only  one  year's  selection  of  seed  grain  has  a  marked  influence  on 
the  resulting  crop.  In  every  instance  the  large  plump  seed  gave  a  greater  yield 
of  grain  per  acre  than  medium  sized,  small  plump,  shrunken  or  broken  seed. 
In  the  average  of  the  six  classes  of  grain  the  large  plump  surpassed  the  small 


26 


plump  in  yield  of  grain  per  acre  by  18.8  per  cent,  and  in  the  average  of  the  three 
classes  of  grain,  namely,  barley,  spring  wheat  and  winter  wheat,  the  plump 
seed  gave  a  yield  over  the  shrunken  seed  of  20.4  per  cent.  It  should  be  under- 
stood that  equal  numbers  of  seed  were  used  in  this  experiment.  The  results 
throughout  show  that  a  large  plump  seed  will  produce  a  larger,  more  vigorous 
and  more  productive  plant  than  that  produced  from  a  small  plump  or  from  a 
shrunken  seed.  The  results  point  in  a  very  striking  manner  to  the  great  import- 
ance of  removing  small  plump,  shrunken,  broken  and  split  grain  from  seed  to 
be  used  for  sowing.  With  fanning  mills  and  graders  which  are  made  at  the 
present  day  the  separations  can  usually  be  made  with  a  large  amount  of  satis- 
faction. Enterprising  farmers  are  now  making  use  of  personally  owned  graders 
or  are  taking  advantage  of  mills  or  graders  which  serve  the  community.  In  the 
future  a  greater  attention  should  be  given  to  this  important  matter  than  it  has 
received  in  the  past. 

Single  Oat  Seed  Selection 

When  the  writer  was  in  the  city  of  Washington  a  few  years  ago  attending 
a  meeting  of  the  American  Society  of  Agronomy,  an  interesting  discussion  took 
place  regarding  the  influence  of  the  size  of  seed  on  crop  production.  He  regretted 
the  fact  that  so  little  had  been  done  at  any  experiment  station  to  show  the 
influence  of  the  size  of  the  seed  when  the  seeds  were  placed  at  different  distances 
apart.  On  returning  to  the  College  he  followed  his  own  advice  to  others  and 
started  an  experiment  to  glean  information  along  the  lines  suggested.  The 
oat  crop  was  selected  as  it  is  the  most  important  in  Ontario  and  it  is  comparatively 
easy  to  secure  large  and  small  plump  seed.  The  experiment  was  conducted 
between  1909  and  1915  but  the  results  have  not  been  published  before  as  this 
problem  was  connected  up  with  other  experiments  of  a  more  recent  date.  This 
test  was  conducted  for  six  years  and  was  repeated  with  four  varieties  of  oats 
each  season.  Large  sized  and  small  sized  oats  of  each  variety  were  compared 
each  year  at  each  of  seven  different  rates  of  planting.  The  small  oats  were  about 
two-fifths  the  size  of  the  larger  ones.  The  seed  of  both  selections  was  planted 
in  squares.  The  distances  between  the  squares  being  one,  two,  three,  four, 
six,  eight  and  twelve  inches.  It  will,  therefore,  be  seen  that  the  thickest  planting 
would  have  144  more  seeds  than  the  thinnest  planting  on  the  same  area.  The 
planting  had  to  be  done  by  hand  as  great  accuracy  was  essential.  At  harvest 
time  outside  plants  of  all  plots  were  discarded.  As  nearly  as  plantings  would 
permit,  the  plots  were  about  ten  links  square  and  the  yields  were  determined 
in  accordance  with  the  size  of  the  plots.  This  six  years'  experiment  has  required 
no  less  than  three  hundred  and  thirty-six  plots  of  oats.  The  following  table 
gives  important  average  results  from  planting  large  seed  oats  and  small  seed 
oats  in  squares  at  different  distances  apart  over  a  period  of  six  years: — 


Distance  between  oats 
planted  in  squares 

Comparative  amount 
of  rust  on  straw 

Weight  per  measured 
bushel  (lbs.) 

Yield  of  grain 
per  acre  (bus.) 

(inches) 

Large 
seed 

Small 
seed 

Large 
seed 

Small 
seed 

Large 
seed 

Small 
seed 

1 

10 
11 
14 
16 
20 
22 
26 

13 
15 
17 
19 
22 
25 
30 

33.0 
35.6 
34.5 
32.8 
30.9 
29.4 
26.6 

32.8 
34.6 
33.3 
31.5 
29.2 
26.6 
24.1 

36.38 
45.89 
53.08 
50.22 
48.35 
40.52 
27.71 

36.16 

2 

44.25 

3 

50.04 

4 

45.78 

6 

40.38 

8 

34.11 

12 

23.20 

27 

As  the  selections  of  large  and  small  oats  were  not  continuous  from  one 
year  to  another  but  were  made  from  samples  which  had  not  been  previously 
selected,  it  will  be  seen  that  the  average  of  six  years'  results  show  the  influence 
which  might  be  expected  in  an  average  season. 

The  average  results  show,  without  an  exception,  that  there  was  more  rust 
from  small  than  from  large  seed  also  that  in  both  cases  the  amount  of  rust 
increased  as  the  distance  between  the  plants  increased.  It  will  be  seen  that  the 
straw  of  the  plants  which  were  grown  the  farthest  apart  had  more  than  twice 
as  much  of  their  surface  covered  with  rust  as  those  which  were  grown  closest 
together.  This  applies  to  the  plants  grown  from  both  the  large  and  the  small 
seed.  The  lowest  percentage  of  rust  was  on  plants  from  the  large  seed  planted 
close  together  and  the  largest  amount  on  the  plants  produced  from  the  small 
seed  planted  at  the  greatest  distance  apart. 

In  every  instance  the  average  weight  per  measured  bushel  was  greater  from 
the  large  than  from  the  small  seed.  This  difi"erence  was  most  noticeable  with 
the  plants  grown  wide  apart. 

The  large  seed  produced  a  greater  average  yield  of  grain  per  acre  than  the 
small  seed  in  each  of  the  seven  thicknesses  of  planting.  The  greatest  difference 
was  shown  when  the  plants  were  grown  six  inches  apart  each  way  when  the 
large  seed  gave  an  average  of  19.8  per  cent,  more  than  the  small  seed.  When 
the  plants  were  grown  one  inch  apart  each  way  the  comparative  influence  of  the 
large  and  small  seed  was  the  least  marked. 

As  all  the  results  here  tabulated  are  the  averages  of  twenty-four  tests 
for  rust  and  yield  of  grain  and  of  twenty  tests  for  weight  of  grain  per  measured 
bushel  and  as  they  were  conducted  over  a  variety  of  seasons  and  on  soil  which 
might  be  termed  an  average  clay  loam  they  are  worthy  of  careful  and  thoughtful 
consideration  by  both  farmers  and  experiment  station  workers. 

Continuous  Selection  of  Heavy  and  Light  Oats  for  32  Years 

An  experiment  has  been  conducted  continuously  for  the  thirty-two  years, 
from  1894  to  1926,  in  selecting  heavy  and  light  seed  of  the  Joanette  variety  of 
oats.  The  heavy  seed  used  was  large,  plump  with  black  kernels  and  the  light 
seed  was  lighter  in  weight  and  the  hull  was  usually  a  pale  black.  The  main  oats 
were  used  throughout.  The  selection  made  in  each  year  was  from  the  product 
of  the  selected  seed  of  the  year  previous.  The  seed  for  each  plot  in  each  year 
was  composed  of  an  equal  number  of  grains  which  were  sown  on  uniform  plots 
each  twenty-five  links  square. 

The  main  object  in  this  experiment  was  to  ascertain  whether  or  not  con- 
tinuous selection  would  gradually  widen  the  difference  in  yield  per  acre  of  the 
two  selections.  In  dividing  the  thirty-two  years  from  1894  to  1926  into  two 
periods,  we  find  that  the  increase  in  the  yield  per  acre  from  the  heavy  seed  as 
compared  with  the  light  seed  was  26.94  per  cent,  for  the  first  period  of  sixteen 
years  and  26.92  per  cent,  for  the  second  period  of  sixteen  years.  The  per  cent, 
increase  from  the  large  over  the  small  seed  in  1894  was  32.22  and  for  the  whole 
period  of  thirty-two  years  26.93.  This  bears  out  other  experiments  and  shows 
that  the  size  of  seed  has  a  marked  influence  on  the  first  crop  but  practically  no 
additional  influence  through  continuous  selection.  Selection  of  seed,  therefore, 
is  of  more  importance  to  the  practical  farmer  than  to  the  plant  breeder.  In 
many  varieties  of  farm  crops,  however,  there  are  often  variations  caused  by 
natural  cross-fertilizations  or  possibly  by  mutations  which  may  be  selected 
to  great  advantage  through  the  nursery  plot  system  where  all  varieties  can  be 
grown  and  compared  under  uniform  conditions. 
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Testing  Seed  Oats  after  the  Hull  Has  Been  Removed 

In  connection  with  the  foregoing  experiment  a  selection  of  oats  of  the 
Joanette  variety  from  which  the  hulls  had  been  removed  in  the  threshing  was 
made  in  each  of  thirty- two  years.  The  average  results  for  the  whole  period  show 
that  large,  plump  black  oats  from  which  the  hulls  had  not  been  removed  gave 
63.8  bushels  of  grain  per  acre  and  33.0  pounds  per  measured  bushel  while  the 
oats  from  which  the  hulls  had  been  removed  gave  an  average  of  57.3  bushels 
per  acre  and  a  weight  of  34.6  pounds  per  measured  bushel.  Therefore,  the  oats 
from  which  the  hulls  had  been  removed  during  threshing  gave  a  less  yield  per 
acre  but  a  greater  weight  per  measured  bushel  than  the  choice  oats  which  still 
remained  in  the  hull.  In  twenty-two  out  of  twenty-three  years  the  normal 
oats  gave  the  highest  yield  and  in  nineteen  out  of  the  thirty-two  years  the 
hulled  oats  came  highest  in  weight  per  measured  bushel.  We  can  readily  under- 
stand that  the  hulled  oats  in  practically  all  cases  would  come  from  those  kernels 
which  were  ripest,  plumpest  and  thinnest  in  the  hull.  As  the  results  show  that 
these  hulled  oats  have  made  a  comparatively  good  report  when  compared 
even  with  a  large,  plump  unhulled  seed  it  shows  that  a  few  hulled  kernels  in 
seed  oats  does  not  very  seriously  injure  the  grain  for  seed  purposes.  Generally 
speaking,  however,  it  is  wise  to  use  large,  plump  oats  in  the  normal  condition 
of  having  their  hulls  on  when  the  material  is  required  for  the  purpose  of  seeding. 


Size  of  Beans  for  Seed 

In  1923  an  experiment  had  been  conducted  for  six  years  in  the  testing  of 
beans  of  different  selections.  In  each  year  two  varieties  of  beans  were  used, 
namely,  the  Pearce's  Improved  Tree  and  the  American  Wonder.  Large,  medium, 
small  and  very  small  seed  was  selected  from  each  variety.  These  were  planted 
under  as  near  uniform  conditions  as  possible.  The  plots  were  equal  in  size  and 
the  beans  were  placed  at  equal  distances  apart  in  the  rows.  The  following  table 
gives  the  average  results  for  the  six-year  period : — 


Class  of  Grain 

Weight 

per 

measured 

bushel 

(lbs.) 

Average  yield  per 
acre  per  annum 

Selections 

Straw 
(tons) 

Grain 

(bushels 

by  weight) 

Large 

Beans 

63.9 
64.0 
64.2 
63.9 

.8 
.7 
.7 
.6 

18.7 

Medium 

Beans 

17.8 

Small 

Beans 

14.4 

Ver>'  Small 

Beans 

9.3 

It  will  be  noticed  that  as  the  size  of  the  seed  decreased  so  did  the  average 
yield  of  beans  per  acre.  The  large  beans  gave  fully  double  the  yield  of  that 
produced  from  the  very  small. 

Size  of  Corn  Seed 

In  1920  an  experiment  had  been  conducted  for  six  years  in  testing  large, 
medium  and  small  kernels  of  corn  when  used  for  seed.  Two  varieties  were  used 
each  year,  namely,  the  Compton's  Early  Yellow  Flint  and  the  White  Cap 
Yellow  Dent.    The  plots  were  uniform  in  size  and  an  equal  number  of  kernels 
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of  corn  of  each  selection  was  planted  each  season.  In  order  to  avoid  blanks 
two  kernels  were  planted  together  and  after  the  plants  had  made  a  small  growth 
they  were  thinned  to  single  plants.  The  following  table  gives  the  average  results 
of  the  twelve  tests  conducted  in  a  six-year  period : — 


Selections 


Class  of  Grain 


Yield  per  acre 


Total 

green 

crop 

(tons) 


Shelled 

grain 

(bushels) 


Large. . . 

Medium 
Small.. . 


Corn 
Corn 
Corn 


14.1 
14.0 
12.9 


35.0 
33.4 
30.7 


The  size  of  seed  has  an  influence  on  the  crop  produced  in  corn  as  it  has  in  the 
other  grain  crops  previously  reported. 

Seed  Wheat  Injured  by  Sprouting  at  Harvest  Time 

In  each  of  two  years  when  winter  wheat  was  sprouted  in  the  fields,  germina- 
tion tests  of  the  grain  were  made.  The  following  results  show  the  average  per- 
centage of  germination  from  each  selection:  skin  over  germ,  unbroken,  94; 
skin  over  germ,  broken,  76;  sprouts  one-quarter  inch  long,  30;  and  sprouts  one 
inch  long,  18.  Not  only  were  the  sprouted  seeds  low  in  germination,  but  the 
plants  produced  were  very  uneven  in  size. 


Sowing  Spring  Grain  Broadcast  and  with  a  Grain  Drill 

For  five  years  in  succession,  oats,  barley,  spring  wheat  and  peas  have  been 
sown  both  broadcast  and  with  a  grain  drill  on  each  of  six  difi"erent  dates.  We 
have,  therefore,  made  one  hundred  and  twenty  separate  tests  in  comparing 
these  two  methods  of  sowing.  The  soil  for  this  experiment  was  always  well 
cultivated  and  received  exactly  the  same  treatment  for  each  method  of  sowing. 
The  same  amount  of  seed  was  used  for  sowing  broadcast  as  for  sowing  with  a 
grain  drill. 

The  average  yields  of  grain  produced  from  the  two  methods  of  sowing  are 
as  follows:  Oats — drilled,  53.4  bushels;  broadcast,  50.8  bushels.  Barley — 
drilled,  36  bushels;  broadcast,  34.7  bushels.  Spring  wheat — drilled,  13.2  bushels; 
broadcast,  13.4  bushels.  Peas — drilled,  23.1  bushels;  broadcast,  21.8  bushels. 
As  these  averages  include  the  results  from  sowing  at  six  different  dates  in  the 
spring,  the  yields  are  not  so  high  as  if  the  results  of  the  latest  seedings  had  not 
been  included.  By  comparing  the  two  methods  of  sowing  the  four  grains  on 
six  different  dates  and  in  five  separate  years,  we  find  that  the  grain  which  was 
sown  with  the  grain  drill  gave  1.28  bushels  per  acre  more  than  the  grain  which 
was  sown  broadcast  with  the  hand. 


I 


Sqwing  Winter  Wheat  Broadcast  and  with  a  Grain  Drill 


Starting  in  1920  and  continuing  until  1926  an  experiment  has  been  conducted 
in  sowing  winter  wheat  broadcast  and  with  a  grain  drill.  The  experiment  was 
conducted  with  the  O.A.C.  No.  104  variety  in  the  six  years  from  1920  to  1925  and 
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with  the  Dawson's  Golden  Chaff  (O.A.C.  No.  61)  in  1926.  The  test  was  repeated 
eleven  times  each  year.  This  experiment,  therefore,  required  one  hundred  and 
fifty- four  plots  in  the  seven-year  period.  The  average  records  for  the  seven 
years  for  each  of  the  two  methods  of  seeding  are  as  follows: — 


Height 

of 

crop 

(inches) 

Per  cent, 
rust 

Per  cent, 
lodged 

Weight 
of  grain 

per 

measured 

bushel 

(pounds) 

Yield  per  acre 

Method  of  seeding 

Straw 
(tons) 

Grain 

(bushels 

by  weight) 

Drilled 

41.07 
40.58 

8.01 
8.68 

11.05 
9.08 

58.98 
57.55 

2.14 
1.92 

39  85 

Broadcast 

36  72 

In  practically  all  respects  the  drilled  grain  gave  better  returns  than  that 
which  was  broadcasted.  There  was,  however,  a  vslightly  higher  percentage  of 
lodging  from  the  grain  which  was  drilled.  This  might  be  expected  owing  to  the 
fact  that  there  was  a  heavier  yield  of  grain  for  the  straw  to  support. 


Sowing  Winter  Rye  Broadcast  and  with  a  Grain  Drill 

An  experiment  has  been  conducted  for  the  five  years  from  1922  to  1926 
inclusive,  in  which  winter  rye  was  sown  broadcast  and  with  a  grain  drill.  The 
experiment  was  conducted  with  the  Petkus  winter  rye  in  1922  and  1923,  and  with 
the  Rosen  variety  in  each  of  the  past  three  years.  The  test  was  repeated  six 
times  each  year,  thus  making  thirty  separate  tests  or  sixty  plots  in  all.  The 
average  annual  records  for  the  five  years  are  given  in  the  following  table: — 
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Method  of  Seeding 


Weight 
of  grain 

per 

measured 

bushel 

(lbs.) 


Yield  per  acre 


Straw 
(tons) 


Grain 

(bushels 
by  weight) 


Drilled... 
Broadcast 


55.8 
55.3 


2.81 
2.70 


52.35 
50.33 


The  results  show  somewhat  better  returns  throughout  from  the  drilled  as 
compared  with  the  broadcast  seeding  with  winter  rye. 


Methods  of  Sowing  Soy  Beans 

In  each  of  the  three  years,  1924-1926  inclusive,  an  experiment  has  been 
conducted  in  sowing  the  Early  Brown  and  the  O.A.C.  No.  211  varieties  of  soy 
beans  broadcast,  with  an  ordinary  grain  drill,  and  in  rows  26.4  inches  apart. 
For  each  of  the  methods  referred  to,  each  variety  was  sown  at  the  rates  of 
one-half,  one,  one  and  one-half,  two  and  two  and  one-half  bushels  of  seed  per 
acre.j  Ninety  plots  have,  therefore,  been  used  in  the  experiment  up-to-date. 
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The  following  table  is  the  average  results  of  the  two  varieties  for  the  three- 
year  period: — 


Seed  per  acre 
(bushels) 

Broadcast 

Drills— 7.92  inches 
apart 

Rows — 26.4  inches 
apart 

Straw 
(tons) 

Grain 

(bushels 

by  weight) 

Straw 
(tons) 

Grain 

(bushels 

by  weight) 

Straw 
(tons) 

Grain 

(bushels 
by  weight) 

2]4 

1.44 
1.48 
1.49 
1.36 
1.14 

23.98 
23.30 
24.15 
23.67 
19.26 

1.58 
1.67 
1.65 
1.56 
1.51 

27.73 
26.21 
26.94 
26.30 
24.22 

1.54 
1.51 
1.51 
1.48 
1.42 

25.59 

2     

25.55 

VA 

25.20 

1 

25.29 

Vi. 

25.54 

The  average  results  show  that  sowing  with  a  grain  drill  gave  26.28;  sown 
in  wide  rows,  25.43;  and  sown  broadcast,  22.89  bushels  of  grain  per  acre.  When 
the  wide  rows  are  used  even  a  half  bushel  of  seed  gives  over  25  bushels  per  acre 
and  this  amount  is  not  materially  increased  even  up  to  two  and  one-half  bushels 
per  acre.  In  both  of  the  other  methods,  however,  a  heavier  rate  of  seeding  gives 
higher  returns;  but  of  these  two  methods,  one  bushel  of  seed  per  acre  whether 
sown  with  a  grain  drill  or  sown  broadcast  gives  about  the  best  results  if  we  sub- 
tract the  amount  of  seed  used  from  the  crop  produced. 

In  averaging  the  results  of  the  different  rates  of  seeding  in  the  different 
years  it  is  found  that  the  O.A.C.  No.  211  surpassed  the  Early  Brown  variety 
in  annual  yield  per  acre  by  5.73  bushels  from  the  broadcast  seeding,  9.03  bushels 
from  the  grain  drill  seeding  and  7.98  bushels  from  the  seeding  in  the  wide  rows. 

Sowing  Four  Spring  Grains  at  Different  Dates 

Some  time  ago  an  experiment  was  conducted  at  the  College  for  five  years 
in  succession  in  sowing  spring  wheat,  barley,  oats  and  peas  at  six  different 
dates  in  the  spring,  commencing  as  early  as  the  land  could  be  worked  satisfactorily 
and  allowing  one  week  between  each  two  dates  of  sowing.  The  varieties  of 
grain  used  in  this  experiment  were  Herison  Bearded  and  Pringle's  Champion 
spring  wheat.  Mandscheuri  and  Kinna  Kulla  barley,  Siberian,  Oderbrucker, 
and  Waterloo  oats,  and  Early  Britain  and  White  Wonder  peas.  In  each  year 
the  experiment  was  conducted  in  duplicate  by  sowing  one  plot  at  each  date  of 
seeding  with  the  grain  drill  and  another  plot  broadcast  by  hand.  The  result 
from  the  two  methods  were  averaged  each  year.  It  will,  therefore,  be  seen  that 
there  were  ten  separate  tests  in  this  experiment.  The  average  results  of  the 
ten  distinct  tests  conducted  in  the  five-year  period  are  as  follows: — 


H     Dates  of  seeding 

1 

Yield  of  straw 

per  acre 

(tons) 

Weight  of  grain  per 

measured  bushel 

(pounds) 

Yield  of  grain  per 

acre  by  weight 

(bushels) 

c    ^ 

-M 

O 

e  rt 

>> 

tn 

O 

en 

.5  0) 

a 

CO 

o 

en 

First 

1.2 

1.1 

1.0 

.9 

.6 
.8 

1.2 
1.2 
1.1 
1.0 
.9 
.9 

2.0 
2.1 
1.8 
1.7 
1.6 
1.7 

.9 
1.1 
1.1 
1.0 

.9 
1.0 

60.1 
59.6 
59.0 
58.9 
56.5 
54.0 

52.3 
52.6 
51.8 
50.3 
48.2 
45.1 

33.9 
34.5 
32.1 
29.9 
27.3 
24.2 

56.6 
56.6 
57.6 
57.4 
57.0 
57.0 

21.9 
19.2 
15.4 
13.0 
8.4 
6.7 

46.2 
45.9 
39.8 
37.1 
27.6 
18.4 

75.2 
76.0 
64.2 
55.8 
45.2 
35.0 

25.4 

Second 

28.8 

Third 

28.5 

Fourth 

25.5 

Fifth 

21.5 

Sixth 

19.5 

pj 
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The  dates  of  starting  and  closing  the  test  varied  in  different  years  according 
to  seasonal  conditions.  The  average  dates  of  sowing  were  as  follows:  first, 
April  18th;  second,  April  24th;  third,  May  2nd;  fourth,  May  10th;  fifth, 
May  17th;  sixth.  May  25th. 

It  will  be  seen  that  the  best  results  were  obtained  from  sowing  both  spring 
wheat  and  barley  as  soon  as  the  land  was  in  proper  condition  for  cultivation 
in  the  spring.  With  oats  it  mattered  but  little  whether  seeding  took  place  at 
the  beginning  or  the  end  of  the  first  week  on  which  the  land  could  be  worked 
satisfactorily.  The  results  from  the  tests  with  peas,  however,  show  that  the 
best  returns  were  obtained  from  the  second  date  of  seeding,  and  that  even 
the  fourth  date  gave  as  large  a  yield  of  both  grain  and  straw  per  acre  and  as  high 
a  weight  of  grain  per  measured  bushel  as  was  obtained  from  the  first  seeding. 
These  results  show  the  importance  of  sowing  very  early  in  the  spring  and  in  the 
following  order:  spring  wheat,  barley,  oats  and  peas. 

It  is  interesting  to  note  that  there  was  a  gradual  decrease  in  crop  production 
as  the  dates  advanced  from  the  beginning  to  the  end  of  the  test.  According 
to  the  results  of  the  experiment,  there  was  an  average  decrease  in  yield  per 
acre  of  twenty-seven  pounds  of  spring  wheat,  forty-seven  pounds  each  of  barley 
and  of  oats,  and  of  twenty  pounds  of  peas  for  each  day's  delay.  It  is,  therefore, 
essential,  if  the  best  results  are  to  be  obtained,  to  sow  these  spring  grains  very 
early  in  the  spring. 


Sowing  Five  Spring  Grains  at  Different  Dates 

Another  experiment  was  started  in  1918  and  concluded  in  1922  in  which 
definite  and  special  varieties  were  sown  at  each  of  six  different  dates,  in  each 
of  the  five  years.  The  experiment  was  conducted  in  duplicate  throughout, 
thus  making  use  of  a  total  of  three  hundred  plots.  The  same  varieties  were  used 
throughout  the  experiment.  Seed  was  sown  broadcast  each  year.  In  the  case 
of  oats  two  varieties  were  used,  one  late  and  the  other  early.  The  following 
table  gives  the  average  results  for  the  five-year  period : — 


Yield  of  straw 

per  acre 

(tons) 

Weight  of  grain  per 

measured  bushel 

(pounds) 

Yield  of  grain  per 
acre  by  weight 
(bushels) 

Dates  of  seeding 
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First 

1.4 
1.4 
1.4 
1.3 
1.1 
•9 

1.7 
1.8 
1.8 
1.8 
1.8 
1.7 

1.4 
1.4 
1.5 
1.6 
1.5 
1.4 

1.8 
1.7 
1.7 
1.6 
1.4 
1.1 

1 
2 
2 
2 
2 
2 

8 
0 
1 
1 
1 
0 

60.1 

58.5 
58.0 
57.1 

55.5 

31.7 
31.0 
31.0 
29.6 
28.7 
24.2 

33.3 
32.8 
32.3 
31.3 
30.1 
27.9 

54.5 
54.0 
52.9 
53.1 
52.5 
50.2 

53.1 
53.3 
53.4 
53.4 
53.5 
53.6 

23.3 
21.0 
19.9 
18.3 
15.6 
9.8 

71.2 
67.6 
64.0 
59.1 
51.9 
36.2 

66.5 
67.2 
66.7 
66.8 
61.8 
47.0 

29.1 
26.6 
23.8 
22.3 
18.2 
11.8 

21.4 

Second 

21.7 

Third 

21.4 

Fourth 

20.2 

Fifth 

19.5 

Sixth 

15.1 

As  in  the  case  of  the  former  experiment  the  dates  of  starting  and  closing 
the  test  varied  in  different  years  according  to  seasonal  conditions.  The  average 
dates  of  sowing  were  as  follows:  first,  April  14th;  second,  April  22nd;  third, 
April  29th;  fourth.  May  6th;  fifth,  May  15th;  and  sixth.  May  20th.  It  will 
be  seen  that  the  dates  were  four  or  five  days  earlier  throughout  than  they  were 
for  the  previous  experiment.    This  experiment  again  shows  the  great  importance 
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of  sowing  spring  wheat  very  early  in  the  season.  For  late  oats  there  is  a  gradual 
decrease  from  the  first  to  the  last  date  of  seeding.  In  the  case  of  early  oats, 
however,  the  results  are  quite  different.  The  second  date  gave  the  highest  yield 
and  there  was  but  little  difference  in  yield  per  acre  from  the  first  four  dates. 
This  is  excellent  information.  It  will  be  noticed  that  from  the  first  date  of  seeding 
the  O.A.C.  No.  72  surpassed  the  O.A.C.  No.  3  by  4.7  bushels  per  acre.  In  the 
fourth  date  of  seeding,  however,  the  reverse  took  place  as  the  O.A.C.  No.  3 
gave  7.7  bushels  per  acre  more  than  the  O.A.C.  No.  72.  On  the  average  of  May 
20th  the  early  oats  gave  10.8  bushels  per  acre  more  than  the  late  variety.  It 
seems  decidedly  preferable,  therefore,  to  sow  late  oats  very  early  in  the  spring 
and  early  oats  if  the  seeding  takes  place  late  in  the  season. 

As  in  the  case  of  spring  wheat,  spring  rye  responds  best  to  very  early 
seeding. 

There  is  but  little  difference  in  seed  production  in  flax  from  the  first  three 
dates  of  sowing.  In  amounts  of  fibre,  however,  the  yield  is  fairly  constant 
throughout.     In  fact,  the  earliest  date  gave  the  smallest  yield  per  acre. 


Dates  of  Sowing  Emmer  and  Spelt 


I 

I  Emmer  and  spelt  are  used  in  some  countries  to  a  limited  extent  for  flour 
production.  When  used  for  this  purpose,  however,  special  machinery  is  required 
for  separating  the  chaff  or  the  hull  from  the  grain,  as  the  grain  is  usually  sur- 
rounded by  the  chaff  after  being  threshed.  In  this  country  these  grains  are  con- 
sidered from  the  standpoint  of  the  amount  of  feed  which  they  will  produce  for 
farm  stock.    Emmer  is  about  equal  to  barley  for  feeding  purposes. 

In  each  of  five  years  both  emmer  and  spelt  were  sown  on  eight  different 
dates  in  the  spring,  by  making  the  first  date  in  the  season  as  early  as  the  land 
was  suitable  for  cultivation.  One  week  was  allowed  between  each  two  dates 
of  seeding.  The  Common  Emmer  and  the  Red  Spelt  were  the  special  varieties 
used.  The  average  results  of  the  experiment  for  five  years  are  presented  in  the 
following  table: — 


Dates  of  seeding 


Yield  of  straw 
per  acre 

(tons) 


Spelt 


Emmer 


Weight  of  grain 

per  measured  bushel 

(pounds) 


Spelt 


Emmer 


Yield  of  grain 
per  acre 
(pounds) 


Spelt 


Emmer 


First. . . 
Second . 
Third.. 
Fourth. 
Fifth... 
Sixth .  . 
Seventh 
Eighth. 


1.6 
1.6 
1.7 
1.6 
1.5 
1.6 
1.5 
1.5 


1.9 
2.0 
2.0 
2.1 
2.1 
2.3 
2.4 
1.9 


28.3 
27.3 
26.3 
24.9 
24.2 
21.6 
19.6 
19.9 


40.1 
39.1 
39.1 
37.6 
36.7 
36.1 
35.4 
34.0 


2,377 

2,163 

1,898 

1,582 

1,287 

933 

685 

499 


2,747 
2,848 
2,646 
2,754 
2,569 
2,465 
2,312 
1,953 


The  figures  representing  the  pounds  per  measured  bushel  and  the  pounds 
of  grain  per  acre  include  the  chaff  or  hull  surrounding  the  grain,  as  well  as  the 
grain  itself.  In  the  examination  of  the  results  here  presented,  the  reader  will 
be  impressed  with  the  superiority  of  the  emmer  as  compared  with  the  spelt 
in  weight  of  grain  per  measured  bushel,  and  in  yield  of  both  straw  and  grain 
per  acre.  In  no  instance  does  the  spelt  show  a  better  record  than  the  emmer. 
It  will  be  noticed  that  even  the  fourth  seeding  of  emmer  produced  a  higher  yield 
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of  grain  per  acre  than  that  obtained  from  the  first  seeding.     The  results,  from 
this  and  the  preceding  experiment,  seem  to  indicate  that  emmer  may  be  sown  1 
at  a  later  date  than  other  classes  of  spring  grain. 

Sowing  Winter  Wheat  at  Different  Dates 

An  experiment  has  been  cbnducted  for  seven  years  from  1920  to  1926, 
inclusive,  in  which  winter  wheat  was  sown  on  each  of  eleven  different  dates 
starting  on  the  26th  of  August  and  allowing  one  week  between  each  two  dates 
of  seeding.  The  experiment  was  conducted  with  two  varieties,  namely,  the 
O.A.C.  No.  104  and  the  Dawson's  Golden  Chaff  (O.A.C.  No.  61).  One  set 
of  each  variety  was  sown  broadcast  and  another  with  the  grain  drill.  It  will, 
therefore,  be  seen  that  three  hundred  and  eight  plots  have  been  used  for  this 
experiment  up  to  date.  The  following  table  gives  the  average  results  of  the 
experiment  for  the  seven-year  period : — 


Weight 

Yield  per  acre 

Dates 

♦Dates 
of 

Height 
of 

Per  cent. 

Per  cent. 

of  grain 
per 

of 

seeding 

maturity 

crop 

rust 

lodged 

measured 

Straw 

Grain 

(inches) 

bushel 
(pounds) 

(tons) 

(bushels 
by  weight) 

Aug.  26 

July  24 

45 

3 

11 

61.86 

2.84 

57.84 

Sept.    2 

«     24 

45 

3 

17 

61.61 

3.03 

58.86 

«       9 

«     25 

44 

4 

16 

61.54 

2.91 

57.87 

«     16 

"     25 

44 

5 

10 

61.54 

2.71 

57.75 

«     23 

«     27 

43 

5 

12 

61.33 

2.49 

51.85 

«     30 

«     29 

41 

8 

8 

60.59 

2.03 

40.62 

Oct.     7 

Aug.   2 

40 

11 

9 

58.77 

1.77 

31.35 

«     14 

«      7 

38 

13 

7 

55.98 

1.36 

22.32 

«     21 

«      9 

37 

14 

8 

54.11 

1.23 

16.59 

«     29 

«     10 

37 

14 

8 

♦53.84 

*1.01 

♦12.71 

Nov.    5 

«     10 

36 

14 

7 

*53.46 

.98 

11.89 

♦Average  of  six  years  only. 


The  highest  average  yields  of  both  grain  and  straw  per  acre  were  produced 
on  September  2nd.  These,  however,  were  followed  quite  closely  by  those  of 
August  26th  and  September  9th.  There  was  a  decided  average  decrease  after 
September  16th. 

In  connection  with  these  results  it  might  be  mentioned  that  in  each  of  five 
years  there  was  more  or  less  trouble  from  hessian  fly.  It  will  be  seen  from  the 
accompanying  results  that  the  average  seeding  of  September  23rd  was  about 
six  bushels  per  acre  less  than  those  of  September  16th  and  this  reduction  from 
the  later  seeding  took  place  in  spite  of  the  fact  that  the  hessian  fly  was  present 
and  did  its  work  in  the  harvests  in  each  of  the  five  years,  1920,  1921,  1922, 
1923  and  1924.  In  the  last  two  years  there  has  been  no  trace  whatever  of 
damage  from  the  hessian  fly.  In  every  one  of  the  seven  years  the  highest  yields 
were  obtained  from  the  four  earliest  dates  of  seeding.  In  1922,  when  the  hessian 
fly  caused  the  greatest  damage,  the  highest  yield  of  wheat  was  produced  from 
the  seeding  of  September  16th,  and  in  1923, when  the  fly  caused  the  next  greatest 
damage,  the  highest  average  yield  of  grain  was  produced  by  the  seeding  of 
September  9th.  In  1925  the  highest  yield  was  from  the  seeding  of  August 
26th,  and  in  1926  from  September  2nd. 
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In  Bulletin  No.  140  giving  results  of  field  experiments  with  farm  crops  and 
issued  in  1905,  the  following  sentence  occurred  on  page  21 :  "Winter  wheat  sown 
at  the  College  during  the  first  ten  days  of  September  in  each  of  nine  years  has 
yielded  5.2  bushels  per  acre  more  than  that  sown  from  the  16th  to  the  20th  of 
September."  It  will,  therefore,  be  seen  that  the  experiments  with  dates  of 
seeding  of  winter  wheat  have  been  conducted  at  the  College  for  sixteen  years  and 
the  results  are  overwhelmingly  in  favour  of  sowing  at  the  end  of  August  or  in  the 
first  nine  or  ten  days  of  September. 


Sowing  Winter  Rye  at  Different  Dates 

Starting  in  1922  and  continuing  in  each  of  the  past  five  years,  an  experiment 
las  been  conducted  in  sowing  winter  rye  on  each  of  six  different  dates,  starting 
^on  August  26th  and  allowing  two  weeks  between  each  two  dates  of  seeding. 
The  Petkus  rye  was  used  in  the  experiments  in  1922  and  in  1923  and  the  Rosen 
in  the  tests  in  each  of  the  last  three  years.  The  experiment  was  conducted  in 
duplicate,  one  set  being  broadcasted  and  the  other  sown  with  the  grain  drill. 
The  following  gives  the  average  of  the  ten  tests  conducted  in  the  five-year 
period : — 


Weight 

Yield  per  acre 

Height 

of  grain 

Dates 

Dates 

of 

Per  cent. 

Per  cent. 

per 

of 

of 

crop 

rust 

lodged 

measured 

Straw 

Grain 

seeding 

maturity 

(inches) 

bushel 
(pounds) 

(tons) 

(bushels 
by  weight) 

Aug.  26 

July  23 

59 

2 

14 

57.15 

3.63 

65.33 

Sept.    9 

«     23 

59 

3 

15 

56.53 

3.72 

65.49 

«     23 

«     24 

58 

4 

5 

56.63 

3.16 

60.36 

Oct.     8 

«    31 

53 

5 

8 

55.85 

2.34 

47.18 

«     21 

«    31 

49 

6 

12 

54.38 

1.92 

37.95 

Nov.    4 

Aug.   1 

47 

8 

17 

53.48 

1.73 

31.74 

It  is  generally  understood  that  winter  rye  will  stand  later  seeding  than 
winter  wheat.  As  rye  is  a  hardier  crop  than  winter  wheat  it  is  quite  possible 
that  in  the  adverse  conditions  of  late  seeding,  rye  might  do  better  than  winter 
wheat  under  exceptionally  trying  conditions.  In  the  average  of  five  years' 
results,  however,  it  will  be  seen  that  in  yield  of  grain  per  acre  the  winter  rye 
which  was  sown  on  September  9th  gave  a  higher  yield  per  acre  than  any  of  the 
four  later  seedings  when  two  weeks  were  allowed  between  each  two  dates  of 
seeding.  It  will  be  noticed,  however,  that  the  seeding  even  as  late  as  November 
4th  gave  almost  a  half  yield  of  grain  while  the  winter  wheat  sown  as  late  as 
November  5th  gave  less  than  one-fifth  the  yield  per  acre  as  compared  with  that 
sown  on  September  2nd.  A  comparison  of  the  results  of  the  different  dates  of 
sowing  winter  rye  and  of  winter  wheat  as  here  presented  forms  an  interesting 
study. 

Planting  Corn  at  Different  Dates 

From  1919  to  1925,  inclusive,  an  experiment  was  conducted  in  planting  each 
of  three  varieties  of  corn  on  each  of  five  different  dates  starting  on  May  9th  and 
finishing  on  June  6th.  The  experiment  was  conducted  in  duplicate  each  year. 
In  the  autumn  of  each  year  the  crops  on  all  the  plots  were  cut  on  the  same  day. 
The  whole  crop  was  weighed  immediately  in  its  fresh  condition.    The  ears  were 
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husked  and  when  properly  dried  the  grain  was  shelled  and  weighed.  As  the  total 
weights  of  the  green  corn  contained  varying  amounts  of  moisture  the  results 
are  not  so  valuable  as  the  weight  of  the  ripened  and  dried  shelled  corn.  The 
following  table  gives  the  results  of  the  twelve  separate  tests  conducted  with 
each  of  the  three  varieties  for  the  six-year  period: — 


Date  of  planting 


May  9 
«  16 
"  23 
«     30 

June    6 


Yield  of  grain  per  acre  (bushels) 


Longfellow 


57.18 
56.11 
52.70 
39.03 
.24.21 


Golden  Glow 


55.36 
60.67 
59.87 
43.83 
24.39 


White  Cap 
Yellow  Dent 


60.81 
63.79 
57.99 
44.71 
24.45 


Average  of  3 
varieties 


57.78 
60.19 
56.85 
42.52 
24.35 


The  Golden  Glow  and  the  White  Cap  Yellow  Dent  each  gave  the  highest 
results  from  the  planting  of  May  16th  and  the  second  highest  from  the  planting 
of  May  9th,  while  the  Longfellow  gave  the  highest  from  the  earliest  and  the 
next  highest  from  the  second  date  of  planting.  As  the  date  of  planting  advanced 
from  May  16th  there  was  an  average  decrease  in  yield  of  grain  per  acre  in  each 
of  the  three  varieties  and  these  decreases  were  decidedly  marked. 


Dates  of  Seeding  Soy  Beans 

Each  of  three  varieties  of  soy  beans  has  been  sown  under  experiment  at  the 
College  on  four  different  dates  starting  on  May  8th  and  finishing  on  May  28th, 
allowing  practically  a  week  between  each  two  dates  of  seeding.  The  experiment 
was  conducted  for  the  three  years,  1924-25-26.  The  following  table  gives  the 
average  results  of  the  three  years'  test  as  applied  to  each  of  the  three  varieties 
planted  on  four  separate  dates: — 


Early  Brown 

Early  Yellow 

O.A.C.  No.  211 

Date  of 
seeding 

Date 

of 

maturing 

Yield 
of  grain 
per  acre 

(bush.) 

Date 

of 

maturing 

Yield 
of  grain 
per  acre 
(bush.) 

Date 

of 

maturing 

Yield 
of  grain 
per  acre 
(bush,) 

May    8 
«      14 
«      21 
"     28 

Sept.  25 
«     27 
«      29 

Oct.     2 

22.30 
22.85 
21.34 
22.09 

Sept.  26 
«     26 
«      28 
«      30 

24.14 
22.98 
21.93 
21.83 

Oct.  6 

"     8 
«     9 

"     9 

27.02 
27.91 
25.07 
23.19 

According  to  the  results  of  this  experiment,  three  years  of  which  have  already 
elapsed,  we  learn  that  the  highest  average  yield  of  soy  beans  per  acre  was  ob- 
tained from  the  average  date  of  seeding  of  May  8th.  This  is  considerably  earlier 
than  the  date  on  which  ordinary  field  beans  are  usually  planted  in  Ontario,  the 
common  date  for  the  latter  being  the  first  week  or  ten  days  in  June.  In  1924  and 
in  1925  each  of  the  three  varieties  were  also  planted  on  April  24th  and  May  1st, 
and  the  results  were  slightly  higher  than  are  shown  here  for  May  8th.  In  1926, 
however,  owing  to  unfavourable  weather  conditions  satisfactory  plantings  could 
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not  take  place  on  the  two  dates  referred  to.  It  is  important  in  sowing  soy  beans, 
especially  a  large  vigorous  producer  like  the  O.A.C.  No.  211,  to  get  the  seed  in 
comparatively  early,  usually  about  the  first  week  of  May. 


The  Growing  of  Mixed  Grains  in  Ontario 

The  Ontario  Department  of  Agriculture  has  collected  statistics  regarding 
Ontario's  crop  production  continuously  since  1882.  It  was  not,  however,  until 
1907  that  statistics  were  collected  regarding  the  acreage  and  the  production  in 
Ontario  of  grains  grown  in  combination.  Probably  owing  to  the  results  of 
experiments  conducted  at  the  College  and  to  the  practical  experience  of  the 
farmers  themselves,  there  has  been  a  steady  increase  in  the  acreage  devoted  to 
grains  grown  in  combination,  particularly  oats  and  barley.  In  1926  no  less  than 
770,981  acres  were  devoted  to  mixed  grains.  This  was  a  larger  acreage  than  in 
any  previous  year. 

According  to  the  reports  of  the  Statistics  Branch  of  the  Ontario  Department 
of  Agriculture  for  the  seventeen  years  from  1909  to  1925,  inclusive,  for  which 
information  has  been  furnished,  we  learn  that  the  average  market  value  per 
acre  per  annum  for  the  province  was  $19.01  for  oats,  $23.14  for  barley,  and  $25.73 
for  mixed  grain.  It  will,  therefore,  be  seen  that  grains  grown  in  combination  are 
valued  considerably  higher  than  either  oats  or  barley  when  grown  separately. 
In  bushels  per  acre  for  the  twenty  years  for  which  information  is  furnished,  we 
find  that  there  was  an  average  annual  yield  in  bushels  per  acre  of  30.08  for  barley, 
35.81  for  oats,  and  36.36  for  mixed  grain.  When  we  realize  that  the  weight  per 
bushel  of  mixed  grain  would  be  considerably  higher  than  that  of  oats  we  learn 
that  not  only  has  mixed  grain  given  the  highest  yield  in  bushels  per  acre,  but  has 
also  given  the  highest  yield  in  actual  pounds  of  grain  per  acre. 

Probably  more  experimental  work  has  been  done  at  Guelph  in  testing  grain 
mixtures  than  in  any  other  place  in  America,  or  at  all  other  stations  combined. 
Although  much  interest  has  been  taken  in  the  results  of  our  experiments  at  the 
College  in  both  Canada  and  the  United  States,  it  seems  rather  strange  that  so 
little  real  investigation  has  been  accomplished  along  this  line  in  other  centres. 
It  is  probably  true  also  that  a  greater  acreage  is  now  devoted  to  the  growing  of 
grains  in  combination  in  Ontario  than  in  any  other  province  or  in  any  state  of 
the  American  Union.  The  results  of  experiments  here  presented,  many  of  them 
of  very  recent  date,  should  be  of  much  interest  not  only  to  the  people  of  Ontario, 
but  also  to  those  outside  of  the  province. 


Twelve  Kinds  of  Grain  Grown  in  Combination 

In  the  spring  of  1902,  an  experiment  was  started  in  growing  twelve  kinds  of 
grain  in  different  combinations.  One  of  the  principal  objects  of  this  experiment 
was  to  learn  which  of  twelve  different  kinds  of  grain  would  produce  the  greatest 
percentage  of  grain  in  the  crop  produced.  The  mixtures  were  made  up  in  two 
different  ways:  first,  by  using  the  same  amount  of  seed  of  each  variety  as  is 
usually  sown  when  the  grains  are  grown  separately;  and  second,  by  using  equal 
quantities  of  seed  of  all  the  yarieties.  Each  of  the  mixtures  here  described  was 
sown  at  the  rate  of  112  pounds  of  seed  per  acre.  Both  parts  of  the  experiment 
were  conducted  in  duplicate  each  year.  The  following  table  gives  the  average 
results  of  two  tests  in  each  of  six  years,  and  shows  the  percentage  of  each  grain 
in  the  crop  produced  from  each  of  the  methods  of  combination  indicated  above. 
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The  comparative  value  of  the  different  classes  of  crops  for  growing  in  mix- 
tures is  quite  clearly  shown  in  the  tabulated  results  of  six  years'  experiments  here 
presented.  It  will  be  seen  at  once  that  there  is  a  somewhat  higher  percentage  of 
six-rowed  barley  in  the  product  of  both  mixtures  than  of  any  of  the  other  grains. 


Varieties  used  in  each  mixture 


Six-rowed  Barley  (Mandscheuri) 

Spring  Rye  (Comn:on) 

HuUess  Barley  (Black 

Early  White  Oats  (Alaska) 

Black  Oats  (Joanette) 

Emmer  (Common) 

Hulless  Barley  (White) 

Peas  (Field) 

Spring  Wheat  (Wild  Goose) 

Grass  Peas 

Vetches  (Common) 

Flax  (Common) 


Percentage  of  grains  in  mixture 


Uniform 

weights  of 

seed  sown 

6  years 

12  tests 


18.1 

13.3 

12.5 

12.7 

11.9 

7.0 

5.8 

4.4 

4.8 

5.6 

2.3 

1.8 


Quantities  of 

seed  in  same 

proportion  as 

when  grown 

separately 

6  years 

12  tests 


17.1 
14.1 
14.2 
9.4 
8.6 
7.9 
6.9 
7.6 
6.3 
4.7 
1.9 
1.3 


Average  of 
two  classes 
of  mixtures 


6  years 
24  tests 


17.6 

13.7 

13.3 

11.0 

10.2 

7.5 

6.3 

6.0 

5.6 

5.2 

2.1 

1.5 


Eight  Kinds  of  Grain  Grown  in  Combination 

Based  on  the  results  of  the  test  in  sowing  twelve  grains  in  combination, 
another  experiment  was  started  in  1907,  the  same  year  in  which  the  former  test 
was  concluded.  The  new  experiment  embraced  eight  instead  of  twelve  classes 
of  farm  crops  by  dropping  the  lowest  three  and  using  one  instead  of  two  varieties 
of  oats.    It  has  continued  for  twenty  years. 

As  it  was  important  to  have  included  in  this  experiment  a  prominent  and 
leading  variety  of  each  class  some  of  the  kinds  have  been  changed  in  order  to 
keep  the  experiment  up-to-date.  For  the  period  from  1907-1914  the  following 
varieties  were  used:  six-rowed  barley,  Mandscheuri;  oats,  Banner;  spring  wheat, 
Red  Fife;  durum  spring  wheat.  Wild  Goose;  emmer,  Common ;  spring  rye,  Dakota 
Mammoth ;  hulless  barley,  Guy  Mayle;  field  peas.  Early  Britain.  In  the  period 
from  1915-1924  the  same  varieties  were  used,  excepting  in  six-rowed  barley,  Mand- 
scheuri was  supplanted  by  O.A.C.  No.  21;  in  oats.  Banner  by  O.A.C.  No.  72; 
and  in  spring  rye,  Dakota  Mammoth  by  O.A.C.  No.  61.  In  the  two-year  period, 
1925-1926,  the  O.A.C.  No.  72  variety  of  oats  was  changed  to  O.A.C.  No.  144;  the 
Red  Fife  spring  wheat  was  changed  to  O.A.C.  No.  85,  and  Early  Britain  field 
peas  to  O.A.C.  No.  181.  The  experiment  was  repeated  four  times  each  year  by 
having  duplicate  tests  of  each  of  two  sets  of  mixtures.  The  mixture  for  set  1  was 
made  up  of  uniform  weights  of  seed  of  the  different  crops,  and  the  mixture  for 
set  2  was  made  up  by  having  the  seed  of  the  different  classes  in  the  same  propor- 
tions which  are  usually  sown  when  the  different  crops  are  used  in  ordinary  farm 
practice.  It  will  be  seen  that  this  method  is  the  same  as  was  used  for  the  former 
test.  The  mixtures  were  sown  at  the  rate  of  112  pounds  of  seed  per  acre  in  all 
instances. 

When  the  grain  from  each  set  of  the  two  combinations  was  harvested  each 
year  the  eight  different  classes  of  crops  were  carefully  separated,  weighed,  and 
the  percentage  of  each  accurately  determined. 
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The  following  table  gives  the  average  percentages  of  the  different  crops  for 
each  proportion  of  seeding  for  each  of  the  periods  in  which  the  experiment  was 
conducted  with  uniform  varieties,  also  the  average  results  for  all  tests  conducted 
in  the  twenty-year  period : — 


Percentage  of  grain  produced  in  the  mixed  crop 

Varieties 

8  years 
1907-1914 

10  years 
1915-1924 

2  years 
1925-1926 

Average  of 
all  tests 

Set 

I 

Set 
II 

Ave. 

2 
Sets 

Set 
I 

Set 
II 

Avd 

2 
Sets 

Set 
I 

Set 
II 

Ave. 

2 
Sets 

for  the 
20-year 
period 

Six-rowed  Barley 

Oats 

24.9 
17.7 
13.7 
10.8 
11.6 

4.7 
10.2 

6.6 

23.5 
11.8 
14.1 
11.8 
12.1 

6.7 
11.5 

8.7 

24.2 
14.8 
13.9 
11.3 
11.9 

5.7 
10.9 

7.7 

22.7 

18.6 

14.4 

9.3 

9.7 

11.9 

7.9 

5.4 

20.9 

12.5 

14.6 

9.8 

10.9 

15.6 

8.6 

7.3 

21.8 

15.5 

14.5 

9.6 

10.3 

13.7 

8.3 

6.4 

23.2 

12.5 

17.0 

18.4 

9.5 

3.5 

8.7 

7.2 

20.4 

8.5 

16.7 

18.4 

10.1 

6.5 

10.1 

9.2 

21.8 

10.5 

16.8 

18.4 

9.8 

5.0 

9.4 

8.2 

22.76 
14.76 

Spring:  Rve 

14.49 

Spring  Wheat 

11.02 

Hulless  Barley 

Field  Peas 

10.85 
9.62 

Emmer 

9.51 

Durum  Spring  Wheat. . . . 

7.08 

If  all  grains  had  the  same  proportion  in  the  crops  produced  as  in  the  amount 
of  seed  sown,  each  would  have  about  twelve  per  cent.  Especially  would  this  be 
true  in  set  1,  where  exactly  equal  weights  of  the  grain  of  eight  different  classes  of 
farm  crops  were  sown  in  combination.  The  tabulated  results  here  presented, 
however,  show  marked  variations  in  the  percentage  of  crop  produced  as  com- 
pared with  the  seed  sown.  Barley,  in  no  instance,  gave  less  than  twenty  per  cent, 
of  the  whole  crop,  while  the  durum  spring  wheat  which  was  the  Wild  Goose 
variety,  in  no  instance,  gave  as  high  as  ten  per  cent.  Barley  gave  the  highest 
proportion  not  only  in  the  averages  for  several  years,  but  also  in  every  individual 
test  throughout  the  whole  twenty-year  period.  Barley  has  a  wonderful  power  of 
high  production  whether  sown  alone  or  in  any  sort  of  combination  in  which  it 
has  been  included.  Oats  and  spring  rye  when  grown  in  the  combinations  produce 
quite  similarly.  In  most  instances,  the  three  crops,  barley,  oats  and  rye,  gave 
higher  than  the  123^  per  cent,  while  the  other  five  crops  came  lower.  The  durum 
or  Wild  Goose  spring  wheat  was  uniformly  very  low.  These  results  are  interest- 
ing in  connection  with  the  whole  problem  of  growing  different  classes  of  grain  in 
combination,  to  not  only  farmers  but  to  investigators.  As  the  basis  of  these 
tests  we  have  conducted  other  lines  of  investigation,  the  results  of  which  will  be 
presented  in  this  bulletin. 


Four  Grains  Grown  in  Mixtures  for  Grain  Production 

For  six  years  in  succession  a  very  interesting  experiment  was  conducted 
by  growing  barley,  oats,  spring  wheat  and  peas  separately  and  in  various  com- 
binations for  the  production  of  grain  and  straw.  Six  mixtures  having  two  classes 
of  grain  in  each  mixture,  four  having  three  classes  of  grain  in  each  mixture,  and 
one  having  all  four  classes  of  grain  in  combination  were  used  each  year.  This 
would  make  in  all  eleven  mixtures,  besides  the  four  grains  grown  separately, 
forming  in  all  fifteen  plots.  This  experiment  was  conducted  in  duplicate,  thus 
making  thirty  plots  each  year,  or  one  hundred  and  eighty  plots  in  the  six  years. 

The  following  table  gives  the  comparative  results  of  the  same  kinds  of  grain 
grown  on  equal  areas  separately  and  in  combination  in  the  six-year  period. 
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It  will  be  seen  that  with  but  one  exception  the  grains  grown  in  combination 
gave  higher  results  than  the  same  grains  when  grown  separately.  For  instance, 
when  oats  and  barley  were  grown  together  they  gave  a  higher  yield  than  was 
produced  on  an  equal  area,  one-half  of  which  was  used  for  pure  oats  and  the 
other  half  for  pure  barley.  In  the  individual  years  the  mixture  of  barley  and 
oats  came  higher  in  each  of  four  and  second  highest  in  the  other  two. 


Mixtures 


Yield  per  acre 


Straw  (tons) 


Grown 
separately 


Grown  in 
combination 


Grain  (pounds) 


Grown 
separately 


Grown  in 
combination 


Oats  and  Barley 

Oats,  Barley  and  Peas 

Oats,  Barley  and  Wheat 

Oats  and  Peas 

Oats,  Barley,  Peas  and  Wheat 

Oats  and  Wheat 

Oats,  Peas  and  Wheat 

Barley  and  Peas 

Barley,  Peas  and  Wheat 

Barley  and  Wheat 

Peas  and  Wheat 


1.56 
1.47 
1.47 
1.52 
1.43 
1.52 
1.44 
1.33 
1.32 
1.33 
1.29 


1.74 
1.67 
1.72 
1.77 
1.71 
1.68 
1.73 
1.56 
1.57 
1.41 
1.37 


1,935 
1,849 
1,683 
1,873 
1,682 
1,624 
1,642 
1,740 
1,553 
1,491 
1,429 


2,261 
2,101 
2,067 
1,988 
1,955 
1,921 
1,860 
1,760 
1,665 
1,558 
1,322 


The  foregoing  results  show  that  a  mixture  of  barley  and  oats  gave  an  average 
of  2,261  pounds  of  grain,  and  that  a  mixture  of  peas  and  wheat  gave  a  yield  of 
only  1,322  pounds  or  a  yield  of  939  pounds  of  grain  less  than  that  produced  by 
the  mixture  of  barley  and  oats. 

In  yield  of  straw  per  acre  in  the  average  of  the  six  years'  experiments  the  peas 
and  oats  produced  the  greatest  yield. 

From  the  general  results  it  appeared  that  when  grown  in  combination, 
barley  and  oats  exert  the  greatest  and  peas  and  wheat  the  smallest  influence  in 
the  resulting  crop. 

When  a  comparison  is  made  between  the  different  grains  grown  separately 
and  the  same  grains  grown  in  mixtures,  it  was  found  in  about  ninety  per  cent,  of 
the  experiments  that  the  mixtures  produced  a  larger  yield  per  acre  than  the  same 
grains  grown  separately. 


Mixed  Barley  and  Oats  Sown  in  Different  Proportions 

Having  ascertained  that  a  mixture  of  oats  and  barley  was  well  adapted  to 
a  large  production  of  grain  it  became  of  importance  to  know  the  best  proportions 
of  these  grains  to  use  in  the  mixture  to  give  the  most  satisfactory  returns.  For 
the  six  years  from  1899-1904  mixtures  were  used  varying  in  amount  of  seed  sown 
by  one-half  bushel  per  acre.  For  the  five  years  from  1907-1911  the  amount  of 
mixtures  sown  varied  only  one  peck  per  acre,  and  in  the  experiments  from  1913- 
1917,  the  mixtures  varied  only  one  gallon  per  acre.  The  leading  varieties  were 
used  throughout,  and  the  experiment  was  conducted  in  duplicate  in  each  of  the 
sixteen  years  in  which  this  experiment  was  conducted.  There  were  in  all  two 
hundred  and  eighty-eight  plots  required  for  this  test.  In  order  to  present  the 
results  in  as  concise  a  form  as  possible  the  yields  from  the  different  sections  of  the 
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experiment  have  been  averaged  and  are  condensed  into  one  table.  The  following 
report,  therefore,  gives  the  average  results  from  this  line  of  investigation  which 
cover  in  all  sixteen  separate  years: — 


Six 

years 

Five  years 

Five  years 

1899-1904 

Seed  sown 

1907-1911 

Seed  sown 

1913-1917 

Seed  sown 

Yield 

per  acre 

(Gallons 

Yield 

per  acre 

(Gallons 

Yield  per  acre 

(Gallons 

per  acre) 

Straw 

Grain 

per  acre) 

Straw 

Grain 

per  acre) 

Straw 

Grain 

(tons) 

(lbs.) 

(tons) 

(lbs.) 

(tons) 

(lbs.) 

Barley   Oats 

Barley  Oats 

Barley  Oats 

4           4 

2.07 

2,240.1 

6           6 

1.69 

2,587.0 

7          7 

1.81 

2,891 

8           4 

1.96 

2,163.5 

8           6 

1.72 

2,597.5 

8          7 

1.78 

2,855 

12           4 

1.98 

2,214.2 

10           6 

1.68 

2,646.9 

9          7 

1.83 

2,939 

4           8 

2.18 

2,265.7 

6           8 

1.72 

2,611.9 

7           8 

1.95 

3,029 

8           8 

2.04 

2,289.9 

8           8 

1.72 

2,658.7 

8           8 

1.99 

3,065 

12           8 

2.04 

2,281.1 

10           8 

1.70 

2,624.8 

9           8 

2.03 

3,048 

4         12 

2.07 

2,216.2 

6         10 

1.76 

2,645.3 

7          9 

2.02 

3,037 

8         12 

2.02 

2,241.1 

8         10 

1.67 

2,580.8 

8          9 

2.01 

3,001 

12         12 

2.09 

2,177.0 

10         10 

1.66 

2,514.3 

9          9 

1.93 

2,946 

It  will  be  seen  that  in  each  of  the  three  sections  of  this  experiment  the 
highest  average  yield  per  acre  was  obtained  from  sowing  a  mixture  of  one  bushel 
of  barley  and  of  one  bushel  of  oats  by  weight.  In  other  words,  when  forty-eight 
pounds  of  barley  and  thirty-four  pounds  of  oats,  making  a  total  of  eighty-two 
pounds,  were  sown  on  one  acre  of  land  a  greater  yield  was  obtained  than  that 
from  any  one  of  twenty-four  other  mixtures  made  up  of  different  proportions  of 
barley  and  oats. 

Another  test  is  under  way  in  testing  different  varieties  in  different  propor- 
tions, but  as  this  has  been  conducted  for  only  three  years,  the  results  are  withheld 
for  further  data. 


Mixture  of  Oats  and  Barley  with  Four  Quantities  of  Other  Grain 

Added 

An  experiment  was  conducted  in  each  of  the  seven  years  from  1918  to  1924, 
inclusive,  in  which  a  mixture  of  one  bushel  of  oats  and  one  bushel  of  barley  per 
acre  was  used  alone  and  in  combination  with  four  different  quantities  of  Wild 
Goose  wheat,  Golden  Vine  peas  and  common  flax.  The  O.A.C.  No.  72  oats  and 
the  O.A.C.  No.  21  barley  were  used  throughout.  The  experiment  was  con- 
ducted in  duplicate  each  year.  There  were,  therefore,  one  hundred  and  eighty- 
two  plots  used  in  the  experiment.  The  following  table  gives  the  summary  results 
of  the  fourteen  separate  tests  conducted  in  the  seven-year  period. 

It  will  be  seen  that  one  bushel  of  barley  and  one  bushel  of  oats  by  weight, 
when  grown  in  combination,  produced  a  higher  yield  of  grain  when  sown  alone 
than  when  spring  wheat,  field  peas  or  common  flax  were  added  to  the  mixture,  at 
the  rates  of  1,  2,  3,  or  4  pecks  per  acre.  These  results  will  undoubtedly  be  a 
surprise  to  some  farmers.  There  seems  to  be  an  impression  that  if  Goose  wheat, 
for  instance,  is  added  to  a  standard  mixture  of  oats  and  barley,  the  yields  of  these 
crops  will  be  maintained  and  the  Goose  wheat  will  be  obtained  in  addition. 
These  results  are  worthy  of  considerable  study. 
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Standard  mixture 


Seed  added  to 
standard  mixture 


Crops 


Quantities 


Yield  of 
straw 
(tons) 


Yield  of 
grain 
(lbs.) 


Barley 


bush.  +  Oats 

"       + 
«       -t- 

«       + 
"       + 


bush. 


Nothing. . ,  .  , 
Spring  wheat. 
Field  peas.  . . 

Flax 

Spring  wheat. 
Field  peas.  .  . 

Flax 

Spring  wheat. 
Field  peas.  .  . 

Flax 

Spring  wheat. 
Field  peas.  , . 
Flax 


1  peck 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 


2.01 
1.98 
2.04 
2.06 
2.07 
2.07 
1.99 
2.04 
2.06 
2.01 
1.98 
2.04 
1.92 


2,877 
2,765 
2,829 
2,748 
2,753 
2,722 
2,700 
2,646 
2,825 
2,639 
2,630 
2,646 
2,526 


Mixture  of  Oats  and  Barley  with  Other  Crops  Added 

For  five  years  in  succession  an  experiment  was  conducted  to  determine 
whether  a  mixture  of  oats  and  barley  could  be  improved  upon  by  adding  a 
quantity  of  some  other  kind  of  seed.  This  test  was  conducted  in  duplicate  each 
year  and  the  standard  mixture  used  contained  one  bushel  of  oats  and  one  and 
one-half  bushels  of  barley  per  acre.  On  one  plot  of  each  of  the  duplicate  tests 
oats  and  barley  alone  were  sown,  and  on  each  of  the  others  half  a  bushel  of  some 
other  kind  of  seed  was  added  to  the  oats  and  barley  mixture.  The  following 
table  gives  the  average  results  in  yield  per  acre  of  the  two  tests  for  each  of  the 
five  years : — 


Mixtures 


Lbs.  of  grain 


Oats  (34  lbs.).  Barley  (72  lbs.) 

Oats  (34  lbs.),  Barley  (72  lbs.),  Flax  (28  lbs.) 

Oats  (34  lbs.),  Barley  (72  lbs.),  Emmer  (22  lbs.) 

Oats  (34  lbs.),  Barley  (72  lbs.),  Goose  wheat  (30  lbs.). 
Oats  (34  lbs.).  Barley  (72  lbs.),  Hulless  barley  (30  lbs.) 


2,612 
2,566 

2,545 
2,512 
2,457 


The  results  of  this  experiment  show  that  when  flax,  emmer.  Goose  wheat,  or 
hulless  barley  is  added  to  a  mixture  of  oats  and  barley,  the  yield  per  acre  of  the 
resulting  crop  was  reduced  in  every  instance. 


A  Co-operative  Experiment  with  Mixed  Grain 

For  nine  years  from  1918  to  1926,  inclusive,  a  co-operative  experiment  was 
conducted  throughout  Ontario  for  the  purpose  of  ascertaining  whether  or  not  the 
addition  of  one-half  bushel  of  Goose  wheat  per  acre  or  one-half  bushel  of  Golden 
Vine  peas  per  acre  to  a  mixture  of  one  bushel  of  oats  and  one  bushel  of  barley 
would  be  of  any  advantage  in  producing  a  larger  yield  of  grain  on  the  farms  of 
Ontario.  No  reports  from  successfully  conducted  experiments  were  received  in 
1918,  1924  or  1926.  In  the  average  of  six  years  in  which  thirteen  reports  of 
successfully-conducted  experiments  were  received,  one  bushel  of  oats  and  one 
bushel  of  barley,  by  weight,  produced  2,047  pounds;  one  bushel  of  oats,  one 
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bushel  of  barley  and  one-half  bushel  of  Golden  Vine  peas,  by  weight,  produced 
1,949  pounds;  and  one  bushel  of  oats,  one  bushel  of  barley  and  one-half  bushel 
of  Goose  wheat,  by  weight,  produced  1,834  pounds  per  acre.  These  results  quite 
closely  parallel  those  of  experiments  conducted  at  the  College. 

Mixture  of  Barley  and  Oats  with  Spring  Rye  Added 

It  will  be  remembered  that  in  a  former  experiment,  spring  rye  came  third  in 
the  list  in  percentage  of  crop  produced  from  eight  kinds  of  grain  grown  in  com- 
bination over  a  period  of  twenty  years.  To  glean  further  information  on  the  use 
of  rye  in  mixtures,  an  experiment  was  conducted  in  duplicate  for  five  years,  by 
using  barley  and  oats  at  the  rate  of  one  bushel  of  each  in  combination  per  acre 
alone,  and  with  one  peck,  two  pecks  and  three  pecks  of  spring  rye  additional. 
The  following  table  gives  the  average  results  of  the  ten  separate  tests  conducted 
in  the  five-year  period : — 


Standard  mixture 

Seed  of  spring  rye 

added  to 
standard  mixture 

Yield  of 
straw 
(tons) 

Yield  of 
grain 

(lbs.)    • 

Barley    1  bush.        Oats  1  bush 

Nothing 

1.69 
1.70 
1.81 
1.80 

2,425.0 

«       1     "               '^      1     '' 
«       1     '^               "1     " 
<(       1     "               ''1     '' 

Spring  rye 

1  peck 

2  « 

3  « 

2,219.4 
2,139.3 
2,071.0 

It  will  be  seen  that  the  standard  mixture  of  barley  and  oats  when  grown 
alone,  gave  a  greater  yield  than  when  rye  was  added.  As  the  amounts  of  spring 
rye  added  to  the  mixture  increased,  there  was  a  gradual  decrease  in  grain  pro- 
duction. 

Comparing  Weights,  Measures  and  Numbers  of  Kernels  in  Seed  Mixtures 

Starting  in  1922  and  extending  to  1926,  an  experiment  has  been  conducted 
in  growing  barley  alone,  and  barley  in  combination  with  oats,  rye  and  hulless 
barley  according  to  weights,  measures  and  numbers  of  seed.  Of  the  twelve 
different  seedings  under  comparison  the  highest  return  was  made  by  the  com- 
bination of  one  bushel  of  barley  by  weight  and  one  bushel  of  oats  by  weight  per 
acre.  This  combination,  however,  was  followed  by  the  average  of  all  of  the 
results  when  barley  was  sown  alone  at  the  rate  of  two  bushels  by  weight  per  acre. 
The  more  this  question  is  studied  the  more  difficult  it  seems  to  get  a  combina- 
tion which  will  surpass  an  ideal  combination  of  barley  and  oats.  It  is  very  easy 
to  secure  combinations  of  barley  and  other  classes  of  grain  which  will  give  a  less 
yield  per  acre  than  a  mixture  of  barley  and  oats,  or  even  from  barley  when  grown 
by  itself. 


Varieties  of  the  Same  Crop  Grown  Separately  and  in  Mixtures 

For  five  years  experiments  were  conducted  with  each  of  barley,  oats  and 
winter  wheat  to  find  out  the  influence  of  growing  different  varieties  of  the  same 
class  of  crop,  singly  and  in  combination. 

In  barley  there  seemed  to  be  some  increase  in  yield  by  growing  two  varieties 
together,  providing  they  were  quite  distinct  in  character.  In  each  of  the  five 
years  Mandscheuri  and  Black  Japan  varieties  of  barley  were  used  in  one  set. 
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and  Two-rowed  Canadian  and  French  Chevalier  in  the  other.  In  the  first-named 
varieties  the  mixture  gave  a  little  higher  return  than  from  either  grown  separately. 
In  the  two-rowed  varieties,  however,  the  yield  from  the  mixture  was  between  the 
yields  of  the  two  varieties  grown  separately. 

In  oats  the  results  of  the  experiments  show  no  increase  in  either  yield  of 
grain  or  of  straw  per  acre  or  in  weight  per  measured  bushel  from  growing  varieties 
in  combination  in  comparison  with  the  average  of  the  same  varieties  when 
grown  separately. 

The  results  of  the  experiment  also  showed  no  advantage  in  growing  varieties 
of  winter  wheat  in  combination  in  comparison  with  the  same  varieties  when 
grown  separately  under  similar  conditions. 

Early  and  Late  Oats  and  Early  and  Late  Barleys  Grown  in  Combination 

For  five  years  in  succession  an  experiment  was  conducted  in  duplicate  each 
year  in  testing  nineteen  combinations  of  grains  of  different  varieties,  taking  into 
consideration  particularly  the  stage  of  maturity  of  the  different  kinds.  Two 
early  oats,  the  Daubeney  and  Alaska,  were  used  with  two  late  varieties,  the 
Banner  and  the  Siberian.  The  Mandscheuri  barley  was  used  throughout.  It 
was  found  that  the  early  oats  grown  in  combination  with  Mandscheuri  barley 
gave  an  average  of  2,417  pounds  of  grain  per  acre,  and  the  late  oats  grown  with 
the  same  barley  gave  2,261  pounds  per  acre.  The  Two-rowed  Canadian,  a  late 
two-rowed  barley,  was  also  grown  with  Banner  oats  and  with  Siberian  oats,  and 
the  average  return  for  the  five-year  period  was  2,148  pounds  of  grain  per  acre. 

In  another  experiment  conducted  for  five  years,  the  O.A.C.  No.  3  oats  and 
the  O.A.C.  No.  21  barley  were  combined  in  the  proportions  of  three,  four  and  five 
pecks  of  each  and  compared  with  O.A.C.  No.  72  oats  and  two  varieties  of  late- 
maturing  barley,  sown  in  the  same  quantities.  The  averages  of  the  variety  com- 
binations show  that  the  O.A.C.  No.  3  oats  and  the  O.A.C.  No.  21  barley  gave 
2,560  pounds  of  grain  per  acre,  and  the  other  combination  of  O.A.C.  No.  72  oats 
and  the  other  late  barley  gave  2,074  pounds  per  acre. 

In  an  experiment  conducted  for  six  years  in  succession,  three  varieties  of 
early  oats  were  used  in  combination  with  six-rowed  barley.  As  the  result  of  the 
duplicate  experiment  for  the  six-year  period,  it  was  found  that  six-rowed  barley 
and  Yellow  Kherson  oats  gave  twenty-nine  pounds  per  acre  more  than  six- 
rowed  barley  and  Alaska  oats,  and  ninety  pounds  per  acre  more  than  six-rowed 
barley  and  Daubeney  oats. 

From  these,  as  well  as  from  other  results,  we  have  obtained  the  highest 
yields  by  using  the  best  early  oats  and  the  best  six-rowed  barley  in  combination 
and  we  have  found  it  exceedingly  difficult  to  get  any  combination  which  will 
give  higher  returns  than  the  O.A.C.  No.  21  barley  and  the  O.A.C.  No.  3  oats. 

Hairy  Vetches  Grown  with  Three  Winter  Crops 

Hairy  vetches  have  given  very  good  results  in  Ontario  as  a  forage  crop  and 
also  as  a  seed  producer.  When  the  vetches  are  grown  alone,  however,  there  is  a 
danger  of  the  crop  producing  heavily  of  green  fodder,  which  lies  closely  on  the 
land  and  prevents  the  highest  production  of  seed  of  first-class  quality.  An 
experiment  was  started  with  the  idea  of  combining  hairy  vetches  with  other 
crops  with  the  main  object  of  securing  a  good  yield  of  vetch  seed  of  high  quality. 
Since  1916  this  experiment  has  been  conducted  in  each  of  five  years.  Vetches 
throughout  were  sown  at  the  rate  of  one  bushel  or  sixty  pounds  of  seed  per  acre. 
Three  combinations  were  made,  one  with  sixty  pounds  of  Dawson's  Golden  Chaff 
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winter  wheat,  another  with  fifty-six  pounds  of  Petkus  rye  and  another  with  forty 
pounds  of  winter  emmer.  The  experiment  was  conducted  in  duplicate  in  each 
of  the  five  years.  The  following  table  gives  the  average  results  of  the  ten  tests 
in  the  five-year  period : — 


Seed  mixtures  per  acre 


Hairy  Vetches,  1  bush. 

((  U  1         u 

ii  U  1  u 


Winter  Wheat,  1  bush. 
Winter  Rye,       1     « 
Emmer,  1     " 


*Average  of  four  years  only. 


Height 
(ins.) 


43 

57 
44 


Per  cent, 
of  crop 
lodged 


70 
46 
69 


Yield  of  grain 
per  acre  fibs.) 


Vetches 


344.5 
419.6 
395.9 


Other 
grain 


1,083.3 

2,032.8 

*571.7 


It  will  be  seen  that  when  one  bushel  of  hairy  vetches  is  sown  in  combination 
with  one  bushel  of  winter  rye,  about  seven  bushels  of  vetch  seed  was  obtained  in 
addition  to  fully  thirty-six  bushels  of  rye  per  acre.  This  combination  standing 
better  than  either  of  the  others  was  easiest  to  harvest  when  ripe. 
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A  Mixture  of  Hairy  Vetches  and  Winter  Rye  grown  for 
grain  production. 
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Hairy  Vetches  Sown  with  Winter  Rye  in  Different  Proportions 

An  experiment  which  was  finished  in  1923  had  been  conducted  in  each  of  six 
years  in  which  hairy  vetches  at  the  rates  of  one-half  and  one  bushel  per  acre, 
were  sown  with  Petkus  rye  at  the  rates  of  one,  two,  three  and  four  pecks  per  acre. 
The  following  gives  the  average  results  of  the  six  years'  experiment: — 


Seed  mixtures  per  acre 


Hairy  Vetches,  Y^  bush.    Winter  Rye,   1  peck, 


1 
1 
1 
1 


2  pecks. 

3  " 

4  « 
1 
2 
3 
4 


Per  cent, 
of  crop 

lodged 


51 
49 
46 
48 
64 
66 
63 
58 


Yield  of  grain 
per  acre  (lbs.) 


Hairy 
Vetches 


338.5 
431.6 
436.2 
431.3 
429.5 
471.8 
456.3 
401.0 


Petkus 

Winter 

Rye 


1,320.4 
1,578.1 
1,602.3 
1,796.7 
1,286.8 
1,610.7 
1,687.3 
1,702.5 


Although  the  highest  return  of  hairy  vetch  seed  was  obtained  from  one 
bushel  of  hairy  vetch  seed  and  two  pecks  of  rye  per  acre,  it  would  seem  that  when 
the  main  object  is  the  production  of  hairy  vetch  seed  of  high  quality,  a  seeding 
of  one-half  bushel  of  hairy  vetches  and  one-half  bushel  of  winter  rye  makes  a 
very  good  combination  for  sowing. 

Hairy  Vetches  Sown  with  Spring  Wheat  and  with  Spring  Rye 

With  the  special  object  of  obtaining  a  good  yield  of  hairy  vetch  seed  from 
spring  seeding,  the  crop  was  sown  at  the  rate  of  one  bushel  per  acre  along  with 
one  bushel  of  Marquis  wheat,  and  also  with  one  bushel  of  O.A.C.  No.  61  spring 
rye.  The  experiment  was  repeated  for  five  years,  finishing  in  1922.  The  following 
table  gives  the  average  annual  results: — 


Seed  mixtures  per  acre 

Yield  of  grain 
per  acre  (lbs.) 

Vetches 

Other  grain 

Hairy  Vetches,  1  bush.,  Marquis  Spring  Wheat,  1  bush 

156.3 
119.7 

896.7 

Hairy  Vetches,  1  bush.,  O.A.C.  No.  61  Spring  Rye,  1  bush 

1,334.0 

When  sown  in  the  spring,  hairy  vetches  gave  a  higher  yield  of  seed  when 
grown  with  spring  wheat  than  when  grown  with  spring  rye. 


Hairy  Vetches  Sown  with  Spring  Rye  in  Different  Proportions 

For  five  years  in  succession  finishing  with  1922,  hairy  vetches  were  sown  with 
spring  rye  in  different  proportions  with  the  object  of  securing  the  highest  yield 
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of  hairy  vetch  seed  of  good  quality.    The  following  gives  the  average  annual 
results  for  the  five-year  period: — 


Seed  mixtures  per  acre 

Yield  of  grain 
per  acre  (lbs.) 

Hairy 
Vetches 

Spring 
Rye 

Hairy  Vetches,  45  lbs.     O.A.C.  No.  61  Spring  Rye,  56  lbs 

87.5 
108.7 
103.3 

1,363.9 

«              60            "                "                "            84     " 

1,416.1 

«              75             "                "                "          112     " 

1,439.9 

These  results  as  well  as  others  indicate  that  the  yield  of  seed  of  hairy  vetches 
from  spring  sowing  is  comparatively  light.  Winter  seeding  is  usually  preferable 
whether  the  hairy  vetches  are  sown  alone  or  in  combination  with  some  grain 
which  will  keep  the  vetches  from  lying  closely  on  the  ground. 

Mixtures  of  Grain  for  Green  Fodder 


For  six  years  an  experiment  was  conducted  by  sowing  peas,  oats,  barley  and 
spring  wheat  separately  and  in  various  combinations  to  find  out  which  would 
be  the  most  suitable  for  producing  a  large  amount  of  valuable  feed  to  be  used 
either  as  green  fodder  or  as  hay.  The  experiment  was  conducted  in  duplicate 
throughout.  In  each  of  the  years  the  grains  were  sown  separately  and  in  various 
combinations  with  two,  three  or  four  kinds  of  grain  in  each  combination.  This 
required  fifteen  plots  in  each  set  or  thirty  plots  in  the  duplicate  experiments  so 
that  one  hundred  and  eighty  plots  were  used  in  this  experiment  in  the  six  years. 
The  following  table  gives  the  average  annual  results  from  the  grain  grown 
singly,  and  in  the  various  combinations  for  the  six-year  period: — 


Oats  and  Peas 

Peas  and  Barley 

Oats,  Peas  and  Barley 

Oats  and  Barley 

Oats,  Peas  and  Wheat 

Oats,  Peas,  Barley  and  Wheat 

Oats  and  Wheat 

Oats,  Barley  and  Wheat 

Peas  and  Wheat 

Peas,  Barley  and  Wheat 

Barley  and  Wheat 


7.93 
7.20 
7.07 
6.78 
6.53 
6.56 
6.09 
6.09 
6.03 
5.88 
5.04 


From  an  examination  of  the  foregoing  table  it  will  be  seen  that  in  the  average 
yield  of  green  crop  per  acre,  the  grain  grown  in  mixtures  gave  more  than  the 
same  grains  grown  separately  in  fully  ninety  per  cent,  of  the  experiments.  It 
will  also  be  observed  that  of  all  the  mixtures  used,  peas  and  oats  gave  the  largest 
yield  of  green  crop  per  acre.  Oats,  peas,  barley  and  wheat  when  grown  in 
various  mixtures  appear  to  exert  an  influence  upon  the  resulting  crop  in  the  order 
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named,  oats  producing  the  greatest  influence  and  wheat  the  least.  It  is  very 
important  in  selecting  varieties  of  grain  to  grow  in  mixtures  for  the  production 
of  either  green  fodder,  hay  or  grain  that  varieties  be  selected  which  require  about 
the  same  length  of  time  to  reach  the  proper  stage  for  harvesting  when  all  are 
sown  on  the  same  date. 

Oats  and  Peas  Sown  in  Different  Quantities  for  Fodder 

An  experiment  was  conducted  for  seven  years  in  succession  by  sowing  nine 
different  proportions  of  oats  and  peas,  in  order  to  determine  which  mixture  and 
which  quantity  of  seed  would  give  the  best  results  in  the  production  of  fodder. 
The  experiment  was  conducted  in  duplicate  in  each  of  the  seven  years,  thus 
requiring  eighteen  plots  per  year,  or  a  total  of  one  hundred  and  twenty-six  plots 
in  the  seven  years.  The  following  table  gives  the  average  annual  returns  for  the 
seven-year  period : — 


Mixtures 

Height 

(ins.) 

3  years 

Per  cent, 
of  crop 
lodged 
3  years 

Yield  of  green 

crop  per  acre 

(tons) 

7  years 

Oats,  2 

bush. 
u 

u 
« 

(( 

(( 
It 

Peas,  1  bush 

41.3 
41.8" 
41.0 
41.3 
41.3 
41.2 
40.2 
40.3 
40.3 

2 

9 
22 

4 
13 
35 

7 
21 
40 

9.31 

"     2 

«     2     «      

9.08 

"    2 

«     3     "      

9.38 

"     IK 
"     IK 
"     1 

«     1     «      

8.77 

«     2     "      

9.13 

«     3     «      

9.09 

«     1     «      

8.49 

"     1 

«     2     «      

8.64 

"     1 

«     3     « 

9.03 

From  an  examination  of  the  foregoing  results  it  will  be  seen  that  two  bushels 
of  oats  and  three  bushels  of  peas  gave  9.38,  and  one  bushel  of  oats  and  one  bushel 
of  peas,  8.49  tons  per  acre.  When  everything  is  taken  into  consideration,  it  would 
seem  that  the  best  practical  results  were  obtained  from  a  combination  of  two 
bushels  of  oats  and  one  bushel  of  peas  per  acre.  This  combination  stood  up  the 
best  of  all,  the  yield  was  second  highest  and  in  fact  was  practically  equal  to  the 
highest  producer  which  required  a  much  larger  quantity  of  seed  per  acre.  Two 
bushels  of  oats  and  one  bushel  of  peas,  making  a  total  of  three  bushels  per  acre, 
produces  a  crop  which  not  only  stands  up  well  and  gives  a  high  yield,  but  also 
produces  green  fodder  and  hay  of  excellent  quality,  making  a  well-balanced  feed 
as  the  oats  are  rich  in  carbohydrates  and  the  peas  in  albuminoids. 


Varieties  of  Oats  and  Peas  for  Mixed  Fodder 

An  experiment  was  started  in  1923  and  has  been  conducted  for  four  years 
in  growing  the  O.A.C.  No.  72  oats  and  Golden  Vine  peas  in  combination  in  nine 
different  proportions.  The  highest  average  yield  in  tons  of  green  fodder  per 
acre  up  to  the  present  time  has  been  obtained  from  seventy-six  pounds  of  oats 
and  seventy-six  pounds  of  peas  per  acre.  This  would  be  two  bushels  and  eight 
pounds  of  oats  and  one  bushel  and  sixteen  pounds  of  peas  per  acre.  The  average 
annual  yield  of  green  crop  has  been  9.7  tons  in  comparison  with  8.9  tons  for 
the  mixture  of  two  bushels  of  oats  and  one  bushel  of  Golden  Vine  peas  per  acre. 
This  experiment  is  being  continued  in  the  future. 
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The  results  of  experiments  show  that  for  green  fodder  and  for  hay  a  mixture 
of  two  bushels  of  oats  such  as  O.A.C.  No.  144,  O.A.C.  No.  72  or  Banner  varieties 
and  one  bushel  of  peas  such  as  Multipliers,  Golden  Vine  or  Prussian  Blue  vari- 
eties makes  an  admirable  seeding  for  growing  in  combination.  The  O.A.C. 
No.  144  oats  and  the  Multiplier  peas  possess  characteristics  peculiarly  suited  for 
the  production  of  a  crop  which  will  stand  up  well  and  give  a  very  heavy  yield 
of  green  fodder  or  of  hay.  This  variety  of  oats  is  exceedingly  stiff  in  the  straw 
and  this  variety  of  peas  has  the  pods  well  distributed  along  the  vine  rather 
than  bunched  at  the  top  as  is  the  case  with  some  varieties.  The  Mackay  variety 
of  peas  is  somewhat  similar  to  the  Multipliers  and  may  also  prove  serviceable 
for  use  in  growing  with  oats  for  fodder  purposes. 
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Soy  Beans,  Dent  Corn  and  Sunflowers  Grown  Alone  and  in  Combination 

FOR  Grain  and  Fodder 


In  each  of  five  years  finishing  with  1925  an  experiment  was  conducted  by 
growing  O.A.C.  No.  Ill  Soy  beans,  White  Cap  Yellow  Dent  corn  and  Black 
Giant  sunflowers  alone  and  in  different  combinations.  The  experiment  was 
conducted  in  duplicate  each  year.  The  following  gives  the  average  annual 
results  of  this  experiment  for  the  five-year  period : — 


Varieties  and 

Distance 

between 

plants 

Average 
height 

of 
plants 

(ins.) 

Weight  of  freshly 
cut  crop  (tons) 

Yield  of  grain 
per  acre  (lbs.) 

combinations 

Singly 

Collectively 

Singly 

Collectively 

Soy  beans 

Hlink 

34 

8.5 

8.5 

905 

905 

JDent  Corn 

10  ins. 

101 

15.5 

15.5 

2,168 

2,168 

punflowers 

10  ins. 

95 

17.1 

17.1 

1,676 

1,676 

Dent  Corn 

10  ins. 
3^  link 

100 
36 

11.4 
3.4 

14.8 

1,241 
322 

1,563 

Soy  Beans 

Sunflowers 

10  ins. 
^link 

94 
34 

15.4 
1.6 

17.0 

1,470 
181 

1,651 

Soy  beans 

Dent  Corn 

10  ins. 
10  ins. 

71 
95 

3.3 
14.2 

17.5 

90 
1,356 

1,446 

Sunflowers 

Dent  Corn ,  .  . 

20  ins. 
20  ins. 

93 

3.2 
12.8 

16.0 

224 
1,346 

1,570 

Sunflowers 

Soy  Beans 

^link 
10  ins. 
10  ins. 

34 
73 
94 

1.4 

3.2 

14.2 

18.8 

120 

130 

1,385 

Dent  Corn 

1,635 

Sunflowers 

K        One  of  the  striking  features  of  this  experiment  is  the  very  low  yield  of  Dent 
^■rorn  when  grown  in  combination  with  sunflowers.    The  Dent  corn  when  grown 
jHilone  gave  an  average  of  fifteen  and  one-half  tons  per  acre  and  when  grown  with 
I"  sunflowers  yielded  only  from  3.2  to  3.3  tons  per  acre.     The  highest  total  yield 
of  green  crop  per  acre,  however,  was  obtained  from  the  Soy  beans,  Dent  corn  and 
sunflowers  when  grown  in  combination,  the  average  being  18.8  tons  or  1.7  tons 
per  acre  more  than  the  sunflowers  when  grown  alone.    As  one  of  the  most  inter- 
esting phases  of  this  line  of  investigation  is  the  value  of  a  combination  of  Soy 
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beans  and  Dent  corn,  we  here  give  the  detailed  results  of  the  weight  of  green 
material  when  these  two  crops  were  grown  separately  and  in  combination  in 
each  of  seven  years: — 


Crops 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

Average 
7  years 

Soy  Beans 

8.6 
12.7 
13.9 

8.9 
13.3 
13.3 

4.6 
6.0 
8.2 

6.5 
13.8 
12.2 

10.2 
18.1 
18.4 

9.4 
14.5 
15.2 

7.3 
18.2 
15.2 

7.9 

Dent  Corn 

13.8 

Soy  Beans  and  Dent  Corn 

13.8 

A  Mixture''of  Dent  Corn  and  Soy  Beans  for  Fodder. 


It  will  be  seen  that  while  there  are  some  variations  according  to  season, 
the  average  for  the  seven  years  gives  exactly  the  same  total  weight  for  corn 
alone  as  for  corn  and  Soy  beans  combined.  It  will  be  understood  of  course  that 
the  Soy  beans  being  rich  in  albuminoids  will  make,  when  mixed  with  corn,  a 
much  richer  and  better  balanced  ration  for  feeding  purposes. 

It  is  also  of  much  interest  to  compare  the  results  of  Dent  corn  and  Soybeans 
when  grown  separately  and  when  grown  in  combination  for  grain  production. 
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The  following  table  gives  results  in  detail  for  each  of  the  five  years  from  1920 
to  1925,  inclusive: — 


P        Method  of  growing 

Dis- 
tance 
between 
plants 

Yield  of  grain  per  acre  (lbs.) 

Ave.  yield 
of  seed 
per  acre 

1920 

1921 

1922 

1923 

1924 

1925 

Each 
crop 

Whole 
crop 

Grown  separ- 
ately 

Dent  Corn. 
Soy  Beans. 

10  ins. 
HHnk 

2,325 
820 

566 
804 

3,038 
957 

3,238 
1,132 

710 
716 

3,129 
999 

2,168 
905 

2,168 
905 

Grown  in  cora- 
P     bination 

Dent  Corn. 
Soy  Beans. 

10  ins. 
3^  link 

1,275 
413 

429 

342 

743 
205 

1,719 

375 

353 
326 

1,925 
271 

1,241 
322 

1,563 

m  These  results  show  that  in  every  instance  the  corn  gave  a  decidedly  lower 
yield  of  grain  per  acre  when  the  Soy  beans  were  grown  with  it  as  compared  with 
the  corn  grown  alone.  A  surprising  feature  is  that  in  only  1921  and  in  1924  did 
the  corn  and  beans  combined  give  as  high  a  yield  of  grain  as  the  corn  when 
grown  alone.  We  have  had  but  few  experiments  in  which  there  were  such 
variations  in  results,  and  yet  the  tendency  of  the  experiment  would  seem  to 
point  to  the  conclusion  that  it  is  preferable  when  everything  is  taken  into 
consideration  for  grain  production,  to  grow  Dent  corn  and  Soy  beans  separately 
rather  than  in  combination.  Three  acres  of  corn  and  two  acres  of  Soy  beans 
would  give  a  greater  total  production  of  each  crop  than  if  five  acres  of  the  two 
crops  were  grown  in  combination.  Further  experiments  along  this  line  should 
be  conducted  before  definite  conclusions  can  be  obtained. 
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Soy  Beans  Grown  with  Millets,  Sorghums,  etc.,  for  Fodder 

In  each  of  the  past  two  years  the  O.A.C.  No.  211  variety  of  Soy  beans  has 
been  grown  alone  and  with  seven  other  fodder  crops.  The  experiment  was 
conducted  in  duplicate  each  year.  The  two  years'  tests  show  the  following 
average  annual  yields  in  tons  of  green  crop  per  acre  when  the  O.A.C.  No.  211 
Soy  beans  were  grown  with  each  of  the  crops  here  indicated :  Early  Amber  Sugar 
Cane,  19.9;  Japanese  Barnyard  Millet,  16.1;  White  Kaffir  Corn,  15.8;  Japanese 
Panicle  Millet,  14.3;  Sudan  Grass,  12.7;  Hungarian  Grass,  11.5;  TefT  Grass, 
11.2.  Unfortunately,  in  1925  the  O.A.C.  No.  211  Soy  beans  were  not  grown 
separately  sufficiently  close  to  the  others  to  enable  the  results  to  be  presented. 
In  1926  the  O.A.C.  No.  211  Soy  beans  gave  an  average  weight  of  11.08  tons  per 
acre.    This  experiment  will  be  continued  for  several  years. 


Sweet  Clover  with  Millets,  Sorghum,  etc.,  for  Fodder 

In  1926  an  experiment  was  conducted  for  the  first  time  in  which  sweet 
clover  was  grown  alone  in  comparison  with  sweet  clover  with  each  of  seven 
other  crops.  The  average  yield  in  tons  of  green  crop  per  acre  in  1926  was,  for 
sweet  clover  when  grown  alone,  6.3;  and  when  grown  in  combination  with 
Japanese  Barnyard  Millet,  15.7;  Japanese  Panicle  Millet,  14.1;  Early  Amber 
Sugar  Cane,  13.7;  Sudan  Grass,  13.5;  Teff  Grass,  12.4;  White  Kaffir  Corn,  11.0; 
and  Hungarian  Grass,  9.8.    This  experiment  will  be  repeated  for  several  years. 
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Varieties  of  Oats 

According  to  the  Ontario  Department  of  Agriculture,  the  oat  crop  of 
Ontario  for  the  last  forty-four  years  has  had  an  average  annual  value  of 
$36,385,924.  This  amount,  however,  has  been  considerably  increased  in  recent 
years,  sometimes  being  more  than  doubled. 

In  each  of  the  provinces,  with  the  exception  of  the  three  prairie  provinces, 
oats  are  grown  more  extensively  than  all  other  grain  crops  combined.  As  the 
oat  crop  is  the  most  generally  grown  of  all  the  grain  crops  throughout  the 
Dominion  the  comparisons  of  the  different  provincial  yields  are  of  very  great 
interest. 

Valuable  information  has  been  collected  through  the  Dominion  Bureau 
of  Statistics,  Ottawa,  Ontario,  for  the  twenty  years  from  1907  to  1926,  inclusive, 
the  results  of  which  have  been  issued  through  the  Monthly  Bulletin  of  Agri- 
cultural Statistics  which  is  now  in  its  twentieth  volume.  Unfortunately,  the 
statistics  of  British  Columbia  were  not  complete  for  the  first  three  of  the  twenty 
years.  Based  on  Dominion  data  the  following  table  gives  the  average  yield 
of  oats  per  acre  for  the  ten  years  from  1907  to  1916  and  for  the  ten  years  from 
1917  to  1926,  inclusive.  It  also  shows  the  average  annual  increase  or  decrease 
in  bushels  per  acre  for  the  latter  as  compared  with  the  former  period  for  each  of 
the  provinces: — 


Provinces 

10  years 
1907-1916 

10  years 
1917-1926 

+ Increase 
—  Decrease 

Ontario 

33.20 
31.51 
28.95 
26.86 
32.63 
36.96 
38.66 
41.61 

36.7 
32.2 
28.7 
26.6 
32.3 
32.3 
29.2 
29.8 

-j-  3.50 
+     .69 
-     .25 

Nova  Scotia 

New  Brunswick 

Quebec 

-     .26 

Prince  Edward  Island 

-     .33 

Manitoba 

-  3.66 

Saskatchewan 

-  9.46 

Alberta 

-11.81 

It  is  interesting  to  note  from  the  summary  of  the  Dominion  results  that 
the  oat  crop  of  Ontario  has  made  an  actual  increase  of  3.5  bushels  per  acre  per 
annum  for  the  last  ten  years  in  comparison  with  the  ten  years  previous.    With 
the  exception  of  Nova  Scotia  which  made  a  slight  increase,  all  provinces  both 
east  and  west  of  Ontario  have  shown  a  decrease  in  acre  yields,  the  decrease  in 
Alberta  being  11.8  bushels  per  acre  per  annum.     In  the  average  results  for  the 
whole  twenty-year  period  Ontario  has  given  the  greatest  average  yield  per  acre 
with  the  exception  of  Alberta,  which  surpassed  it  by  an  average  of  three-quarters 
of  a  bushel  per  acre.    Undoubtedly  one  of  the  great  reasons  that  acre  yields  of 
oats  in  Ontario  have  increased  more  rapidly  than  those  of  any  other  province 
of  the  Dominion  is  owing  to  the  fact  that  the  people  of  Ontario  have  been  growing 
very  largely  new  varieties  originated  in  Ontario  which  have  given  higher  returns 
than  those  grown  formerly  in  this  Province  or  those  which  are  grown  extensively 
in  the  other  provinces  at  the  present  time.     If  Ontario  farmers  can  be  protected 
from  the  introduction  of  lower  yielding  varieties  even  though  the  seed  is  registered, 
there  seems  no  reason  why  the  acre  yields  of  oats  will  not  keep  on  increasing  in 
this  Province  as  the  new  high-yielding  varieties  such  as  O.A.C.  No.  144,  O.A.C. 
No.  72  and  O.A.C.  No.  3  become  even  more  generally  used  and  as  other  new 
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selections  and  crosses  are  introduced  from  time  to  time  and  brought  into  general 
cultivation.  With  these  facts  in  mind  a  careful  study  of  the  following  results 
of  experiments  with  oats  should  prove  of  exceptional  interest. 

About  three  hundred  and  fifty  varieties  of  oats  have  been  carefully  tested 
in  the  experimental  grounds  at  the  College.  Many  of  these  have  been  dropped 
after  they  have  been  grown  for  five  years  in  succession  owing  to  the  fact  that 
other  varieties,  some  of  which  originated  by  selection  or  by  hybridization, 
have  proven  more  successful.  Each  year  a  few  new  varieties  are  added  and  a  few 
of  the  inferior  ones  are  dropped. 


Eight  Varieties  of  Oats  Under  Test  for  37  Years 


Each  of  eight  varieties  of  oats  have  been  grown  under  similar  conditions 
in  our  experimental  grounds  in  each  of  the  thirty-seven  years  from  1890  until 
1926,  inclusive.  The  following  table  gives  the  average  annual  results  of  each 
variety  for  the  thirty-seven-year  period: — 


■ 
Varieties 

Weight  per 

measured 

bushel 

(lbs.) 

Yield 

per  acre 

Straw 
(tons) 

Grain 

(bushels  by 

weight) 

Siberian 

33.69 
32.93 
33.63 
32.95 
34.07 
32.71 
35.34 
30.76 

2.23 
2.33 
2.15 
2.25 
2.50 
2.44 
2.45 
2.38 

84.9 

Banner 

82.9 

Probsteier 

82.5 

Oderbrucker 

81.8 

Joanette 

81.3 

Bavarian 

79.3 

Egyptian 

73.5 

Black  Tartarian 

69.1 

Of  all  the  oats  which  have  been  grown  at  the  College  for  thirty-seven  years 
in  succession,  the  Siberian  heads  the  list  in  yield  of  grain  per  acre.  Previous  to 
1902,  each  of  one  hundred  and  seventy-four  named  varieties  of  oats  had  been 
tested  in  our  experimental  grounds  for  at  least  five  years  and  ten  of  the  best  ones 
had  been  tested  under  similar  conditions  for  twelve  or  more  years.  Of  the  white 
oats,  the  Siberian,  which  the  College  imported  from  Russia,  was  the  most  product- 
ive in  the  twelve-years'  test,  surpassing  the  Banner  in  quality  of  grain  and  in 
average  yield  per  acre  per  annum  by  3.9  bushels.  The  Siberian  variety  did 
well  at  the  College  and  was  distributed  over  Ontario  through  the  medium  of 
the  Experimental  Union  and  it  was  later  estimated  that  it  became  the  second 
most  extensively  grown  variety  of  oats  in  this  Province. 

The  Banner  oats,  which  stand  second  in  the  accompanying  list,  was  intro- 
duced as  Vick's  American  Banner  by  Jas.  Vick  and  Sons,  Rochester,  New  York, 
in  1886.  The  writer  imported  the  Banner  from  the  introducers  in  1890,  since 
which  time  both  the  original  variety  and  many  strains  from  various  sources  have 
been  tested  in  the  experimental  grounds.  Although  the  Banner  gave  considerably 
better  results  than  some  of  the  older  varieties  such  as  the  Black  Tartarian  and 
the  Egyptian,  we  have  always  had  a  few  varieties  of  oats  which  have  surpassed 
the  Banner  in  productiveness  in  the  tests  at  the  College  and  in  the  co-operative 
experiments  throughout  Ontario. 
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Varieties  of  Oats  Eligible  for  Registration  in  Canada  in  1924 

For  over  a  quarter  of  a  century,  the  Canadian  Seed  Growers'  Association 
has  conducted  excellent  work  throughout  Canada  in  the  production  of  pure  seed 
of  the  best  varieties  of  oats  and  wheat,  and  for  a  shorter  period  with  other  classes 
of  farm  crops.  Up  to  1924  seven  varieties  of  oats  had  been  selected  by  the 
Association  as  of  sufficient  merit  to  be  eligible  for  registration.  As  these  seven 
varieties  have  been  grown  under  uniform  conditions  in  our  experimental  grounds 
at  Guelph  in  each  of  the  past  sixteen  years,  the  results  should  be  of  great  value 
not  only  to  Ontario  but  to  the  whole  Dominion.  In  no  other  place  have  all  of 
these  varieties  been  tested  for  nearly  so  long  a  time.  The  following  table  gives 
the  average  annual  results  for  the  sixteen-year  period : — 


Maturity 
(days) 

Height 
(ins.) 

Hull 
(percent.) 

Yield  per  acre 

Variety 

Straw 
Ctons) 

Grain 
(bushels  by  weight) 

O.A.C.  No.  72 

110 
99 
107 
109 
109 
110 
101 

46.7 
40.3 
42.8 
42.0 
41.7 
43.9 
41.4 

28.8 
24.8 
28.8 
30.0 
30.0 
30.2 
23.9 

2.15 
1.88 
2.01 
1.89 
1.84 
2.11 
1.70 

84.6 

O.A.C.  No.  3 

83.4 

Abundance 

79.8 

Gold  Rain 

79.7 

Victory 

78.1 

Banner 

77.0 

Alaska 

74.6 

As  the  Siberian  variety  of  oats,  which  had  been  imported  by  the  College 
from  Russia,  had  given  better  results  in  twelve  years'  experiments  than  the 
Banner,  which  had  been  imported  by  the  College  from  the  United  States,  the 
former  was  used  for  selection  work.  In  1903  nearly  10,000  seeds  of  the  Siberian 
variety  were  planted  by  hand  at  equal  distances  apart.  From  one  of  the  several 
selected  plants  from  this  extensive  nursery  the  O.A.C.  No.  72  variety  of  oats 
was  started.  The  O.A.C.  No.  72  variety  of  oats  is  a  late,  vigorous  grower  and 
has  fairly  stiff  straw,  spreading  head,  white  grain  and  gives  a  high  yield  of  grain 
of  good  quality. 

This  new  variety  of  oats  has  made  a  wonderful  record,  not  only  in  the 
experiments  at  the  College  as  indicated  in  the  results  here  presented  but  it  has 
also  been  a  leader  in  the  co-operative  experiments  throughout  this  Province  and 
in  the  Standing  Field  Crop  Competitions  carried  on  by  the  Agricultural  Societies  of 
Ontario.  It  has  been  increased  so  rapidly  that  for  a  number  of  years  past  it  has 
been  one  of  the  two  most  extensively  grown  varieties  of  oats  in  this  Province  and 
has  had  a  marked  influence  in  increasing  acre  yields  throughout  the  country. 

In  the  Ontario  Field  Crop  Competitions  judges  carefully  examined  the 
fields  of  oats  immediately  before  they  were  harvested,  taking  into  consideration 
yield  and  quality  of  grain,  absence  of  lodging,  vigor  of  growth,  uniformity  of 
maturity  and  freedom  from  diseases,  insect  injury,  weeds,  and  other  grains. 
Of  the  1,108  first  prizes  awarded  by  these  men  in  an  eight-year  period,  O.A.C. 
No.  72  received  565,  Banner  307,  Abundance  21,  Gold  Rain  13,  and  all  other 
varieties  combined  202. 

The  O.A.C.  No.  3  variety  of  oats  was  started  at  the  College  from  a  single 
seed  in  1902.  It  originated  from  the  early,  thin  hulled,  good  yielding  Daubeney 
oat  which  possessed  some  variations.  The  new  oat  has  been  a  decided  improve- 
ment over  the  old  Daubeney  variety.    It  is  now  grown  in  Ontario  alone  and  also 
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in  combination  with  O.A.C.  No.  21  barley,  for  which  it  is  admirably  adapted. 
This  is  an  important  factor  in  itself  as  in  1926  there  were  770,981  acres  of  grain 
grown  in  combination  in  Ontario. 

The  O.A.C.  No.  3  is  very  early  and  possesses  good  straw,  a  spreading  head, 
white  grain  which  is  practically  free  from  awn  and  is  very  thin  in  the  hull  and 
gives  a  high  yield  per  acre.  This  new  variety  of  oats  has  filled  a  very  important 
place  in  oat  production  in  Ontario.  The  grains  lack  somewhat  in  attractiveness 
as  they  are  fairly  long  and  not  very  large,  but  when  farmers  realize  that  they 
have  a  lower  percentage  of  hull  than  nearly  all  other  varieties  grown  in  the 
Province,  they  appreciate  the  very  high  quality  of  the  feeding  value  of  the 
O.A.C.  No.  3.  This  high  quality  combined  with  the  early  characteristics  of 
maturity  make  a  unique  combination. 

The  Ontario  Agricultural  College  imported  the  Abundance  oats  from  France 
in  1889,  from  Ireland  in  1902,  and  from  England  in  1911;  the  Victory  from 
Sweden  in  1911  and  the  Alaska  from  the  United  States  in  1900.  The  Gold  Rain 
was  imported  from  Sweden  in  1911  by  L.  H.  Newman,  then  Secretary  of  the 
Canadian  Seed  Growers'  Association  and  now  Dominion  Cerealist,  and  the 
College  received  some  of  this  seed  from  him  in  that  year.  The  Banner  was 
described  under  the  former  heading. 


Varieties  of  Oats  Eligible  for  Registration  in  Canada  in  1926 

In  the  two  years,  1925  and  1926,  only  one  additional  variety  of  oats  was 
accepted  for  registration  in  Canada.  At  the  annual  meeting  of  the  Canadian 
Seed  Growers'  Association  held  at  Edmonton,  Alberta,  in  June,  1925,  the  O.A.C. 
No.  144  variety  of  oats  was  accepted  as  a  variety  of  sufficiently  high  merit  to 
be  eligible  for  registration  throughout  the  Dominion.  This  variety  was  originated 
at  Guelph,  and  in  addition  to  numerous  preliminary  tests  was  entered  into  the 
regular  experimental  work  with  varieties  of  oats  nine  years  ago.  The  following 
table  gives  the  average  results  of  each  of  the  eight  varieties  »f  oats  now  eligible 
for  registration  in  Canada  and  which  have  been  under  uniform  test  at  the 
Ontario  Agricultural  College  for  the  past  nine  years: — 


Weight  of 

1,000 

kernels 

(grammes) 

Maturity 
(days) 

Height 
(ins.) 

Hull 
(percent.) 

Yield  per  acre 

Varieties 

Straw 
(tons) 

Grain 

(bushels  by  weight) 

O.A.C.  No.  144 
O.A.C.  No.  3... 
O.A.C.  No.  72.. 

Gold  Rain 

Abundance.  .  .  . 

Banner 

Victory 

Alaska 

35.8 
32.2 
38.5 
35.3 
40.3 
41.9 
40.1 
38.8 

111 
100 
111 
108 
109 
111 
109 
100 

47.4 
38.3 
45.5 
42.1 
42.7 
43.9 
41.9 
40.4 

29.7 

25.5 
29.2 
29.7 
29.1 
29.8 
29.4 
23.9 

2.52 
1.88 
2.12 
1.95 
2.03 
2.11 
1.87 
1.65 

89.6 
86.5 
82.7 
82.7 
80.8 
78.2 
77.5 
68.4 

The  O.A.C.  No.  144  variety  of  oats  was  started  from  a  selection  taken  in 
1912  from  amongst  plants  of  the  O.A.C.  No.  72  variety.  It  is  decidedly  different, 
however,  from  the  latter  and  seems  distinct  from  any  other  of  three  hundred 
or  more  named  varieties  of  oats  which  have  been  tested  for  five  years  and  upwards 
at  the  Ontario  Agricultural  College. 
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The  O.A.C.  No.  144  is  a  tall,  vigorous,  broad-leaved,  exceptionally  stiff- 
strawed,  late  variety  of  oats  which  possesses  a  spreading  head  and  a  long, 
slightly  brownish  white  grain  practically  free  from  awn  and  which  produces  a 
heavy  yield  of  both  grain  and  straw  of  good  quality.  The  ripening  crop  has  a 
beautiful  appearance  with  a  golden  tinge. 

The  two  outstanding  characteristics  of  the  O.A.C.  No.  144  variety  of  oats 
are  its  high  yielding  capacity  and  its  great  strength  of  straw.  When  placed  under 
the  severest  tests  it  has  frequently  stood  up  very  well  when  Banner,  O.A.C. 
No.  72  and  other  prominent  varieties  were  partly  or  completely  lodged. 

Its  great  power  of  standing  under  adverse  conditions  has  shown  itself  not 
only  in  experiments  and  in  general  cultivation  throughout  Ontario  but  also  when 
grown  at  other  places  under  quite  different  conditions.  As  an  example,  I  here 
quote  from  a  letter  written  on  February  5th,  1927,  by  Major  H.  G.  L.  Strange, 
Fenn,  Alberta,  who  is  now  President  of  the  Canadian  Seed  Growers'  Association: 
"I  had  an  awful  set-back  with  my  oats  this  year.  I  had  ninety-five  acres  of 
first  generation  Victory  oats  that  averaged  easily  one  hundred  bushels  to  the 


Part  of  a  thirty  acre  field  of  O.A.C.  No.  144  oats  on  the  College  Farm. 


acre.  I  had  sold  the  whole  lot  to  a  seed  house  at  $2.00  per  bushel  and  just  at  harvest 
time  tremendous  storms  of  rain  and  wind  came  along  and  practically  the  whole 

lot  is  still  lying  flat  under  the  snow Your  144  hardly  went  down  at  all 

and  I  estimate  was  at  least  ninety  per  cent,  harvested." 

For  the  past  four  years  the  O.A.C.  No.  144  has  made  an  outstanding  record 
throughout  Ontario  in  connection  with  the  co-operative  experiments  where  it  has 
been  successfully  tested  with  other  leading  varieties  on  more  than  three  hundred 
farms  located  in  different  localities  in  nearly  every  county  and  district  in  the 
Province.  These  co-operative  tests  were  conducted  on  a  great  variety  of  soils. 
The  average  results  of  more  than  the  three  hundred  co-operative  tests  show 
that  the  O.A.C.  No.  144  gave  133  pounds  or  practically  four  bushels  per  acre 
per  annum  more  than  the  next  highest  yielding  variety. 

The  O.A.C.  No.  144  oats  do  best  when  sown  just  as  early  in  the  spring  as 
the  land  can  be  worked  to  good  advantage.     One  farmer  living  near  Guelph 
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moved  to  his  new  farm  in  the  spring  of  1926  and  sowed  O.A.C.  No.  144  oats  In 
the  latter  part  of  May  and  early  June  and  as  a  result  the  straw  rusted  and  the 
oats  were  light.  We  have  confidence  that  the  O.A.C.  No.  144  variety  of  oats  will 
be  a  great  addition  to  oat  production  in  Ontario  and  may  also  become  valuable 
in  other  places. 


Twenty-Seven  Varieties  of  Oats  for  Five  Years 

In  each  of  the  last  five  years  twenty-seven  varieties  of  oats  have  been  grown 
under  similar  conditions  in  our  experimental  plots.  Some  of  these  varieties 
have  been  grown  for  many  years  and  other  newer  kinds  have  been  added  from 
time  to  time.  The  list  further  furnishes  some  of  the  most  interesting  oat  material 
collected  or  originated  within  the  last  forty  years.  Although  the  results  from 
five  years'  tests  are  not  as  valuable  as  those  for  a  much  longer  time,  it  is  necessary 
to  present  the  results  for  a  comparatively  few  years  in  order  to  include  some  of 
the  varieties  which  have  been  grown  for  a  comparatively  short  time.  The 
following  table  gives  the  average  results  for  the  five-year  period  for  each  of  these 
twenty-seven  varieties  of  oats: — 


Varieties 


O.A.C.  No.  144 

Minota 

lowar 

O.A.C.  No.  72 

Iowa  No.  103 

Yellow  Sixty-Day.  . 

Burt 

Victory 

Siberian 

O.A.C.  No.  3 

Abundance 

Banner 

Oderbrucker 

Regenerated  Banner 

Ligowa 

Early  Ripe 

Probsteier 

Joanette 

Black  Tartarian. .  .  . 

130  Year 

Bavarian 

Egyptian 

Pioneer 

Daubeney 

Tartar  King 

Early  Dawson 

Alaska 


Weight  of 

1,000 

kernels 

(grammes) 


36.36 
30.59 
29.03 
38.91 
27.93 
24.96 
43.86 
40.24 
41.41 
32.15 
40.57 
42.83 
43.38 
39.59 
40.73 
42.46 
41.75 
40.65 
38.24 
30.40 
43.96 
42.11 
34.72 
43.67 
44.74 
35.34 
38.54 


Number 
of  days 

to 
mature 


112 
109 
103 
112 
100 
103 
99 
110 
110 
100 
109 
112 
110 
110 
110 
101 
109 
105 
111 
111 
109 
108 
108 
101 
109 
105 
100 


Height 
(ins.) 


47 
36 
37 
46 
36 
42 
38 
42 
40 
38 
42 
44 
44 
41 
42 
38 
41 
37 
42 
41 
41 
44 
39 
38 
46 
44 
40 


Percentage 
of  Hull 


29.7 
27.8 
24.7 
29.1 
25.5 
28.6 
26.0 
28.9 
30.6 
25.1 
29.1 
29.6 
30.5 
29.6 
29.5 
24.8 
29.8 
24.1 
30.0 
33.0 
28.3 
33.7 
38.2 
25.1 
33.0 
36.4 
23.7 


Yield  per  acre 


Straw 

(tons) 


2.58 
1.66 
1.86 
2.15 
1.74 
1.96 
1.73 
1.98 


90 
80 
99 
10 
07 
85 
1.96 
1.92 
1.85 
2.13 
2.22 
1.96 
1.95 
1.92 
2.15 
1.85 
2.14 
1.98 
1.58 


Grain 

(bus.  by 
weight) 


97.78 
95.73 
93.42 
90.75 
90.17 
89.09 
86.93 
84.70 
83.46 
83.45 
82.46 
82.28 
81.85 
79.59 
79.28 
79.02 
78.48 
78.24 
76.72 
76.10 
73.34 
71.23 
69.89 
69.05 
68.58 
62.15 
54.26 


The  O.A.C.  No.  144  variety  of  oats,  which  stands  at  the  head  of  the  list  in 
grain  production  of  all  the  varieties  grown  at  the  College  under  uniform  conditions 
for  the  past  five  years,  has  already  been  described  under  the  previous  table. 

The  Minota  oat  was  imported  from  the  State  of  Minnesota.  It  is  a  white 
oat  with  a  spreading  head  and  was  the  result  of  one  of  several  plant  selections 
made  in  1906  from  a  commercial  variety  of  oats  grown  on  the  farm  of  James 


58 

A.  Bull.  In  1915  the  Minota  oat  was  first  placed  in  variety  trials  at  the  Agri- 
cultural Experiment  Station  and  showed  its  adaptability  as  a  good  yielder  for 
Minnesota  conditions.  This  oat  is  briefly  described  in  Bulletin  226  of  the 
Agricultural  Experiment  Station,  St.  Paul,  Minnesota. 

The  lowar  variety  of  oats  was  imported  from  the  State  of  Iowa  and  was 
developed  at  the  Experiment  Station  at  Ames,  from  a  single  plant  of  Kherson 
selected  in  1 9 1 1 .  It  was  increased  and  compared  in  variety  tests  at  the  Experiment 
Station  until  1919  when  it  was  first  distributed  over  the  State.  The  grain  is 
white,  medium  in  size  and  noticeably  awned.  Information  regarding  this  oat 
can  be  obtained  from  Bulletin  No.  227,  Agricultural  Experiment  Station,  Ames, 
Iowa. 

The  O.A.C.  No.  72  variety  was  originated  in  Guelph  through  a  nursery 
plot  selection  and  was  described  under  the  third  table  previously  inserted. 

The  Iowa  No.  103  is  a  pure  line  selection  made  from  the  Yellow  Kherson 
variety  in  1906  at  the  Iowa  Agricultural  College.  It  is  an  early  oat  with  a  white 
grain  and  was  much  more  popular  than  the  Yellow  Kherson  which  was  discounted 
on  the  market  owing  to  its  colour. 

The  Yellow  Sixty  Day  and  the  Yellow  Kherson  were  tested  at  Guelph  for 
a  number  of  years  and  proved  to  be  very  similar  in  characteristics  and  in  yields. 
As  the  Yellow  Sixty  Day  gave  slightly  higher  yields  than  the  Yellow  Kherson, 
the  latter  variety  was  dropped. 

The  Burt  variety  of  oats  which  stands  seventh  in  the  list  for  yield  per  acre 
for  the  last  five  years  is  very  early,  and  seems  to  be  entirely  immune  to  smut. 


New  Varieties  of  Oats  Tested  less  than  Five  Years 

No  less  than  thirty  varieties  of  oats  have  been  under  test  at  the  College 
for  less  than  five  years.  Of  this  number,  eight  were  grown  for  four  years  and 
thirteen  were  entered  into  the  experiment  in  1926  for  the  first  time.  In  the 
thirty  varieties  which  have  been  tested  for  less  than  five  years  are  included  six 
varieties  obtained  through  pure  line  selections  at  Cornell  University  and  other 
strains  and  varieties  from  Macdonald  College,  Quebec;  Central  Experimental 
Farm,  Ottawa;  Kansas,  Iowa,  Saskatchewan,  Alberta  and  numerous  other 
places.  In  these  preliminary  tests  none  of  the  new  varieties  have  as  yet  given  as 
high  yields  or  possess  straw  which  stands  up  as  satisfactorily  as  the  O.A.C. 
No.  144  variety. 


Special  Test  with  Special  Varieties  of  Oats 

In  each  of  the  past  eight  years  five  varieties  of  oats  have  been  grown  at 
the  rates  of  one  and  one-half,  two,  and  two  and  one-half  bushels  of  seed  per 
acre.  In  some  of  the  years,  experiments  were  conducted  on  both  high  and  low 
land.  In  a  test  of  this  kind  an  excellent  opportunity  is  given  for  testing  out 
special  varieties  under  different  seasons  and  under  different  conditions  so  that 
the  average  results  would  be  very  representative  and  would  cover  many  separate 
trials.  The  following  table  gives  the  average  results  of  each  variety  grown  from 
three  quantities  of  seed  per  acre  and  under  different  conditions  of  soil. 


Varieties 


O.A.C.  No.  144 

O.A.C.  No.  3 

O.A.C.  No.  72 

Banner 

Alaska  (O.A.C.  No.  157) 
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Hull 
(per  cent.) 


29.9 
26.0 
29.7 
30.7 
24.1 


Weight 
per 

measured 
bushel 

(lbs.) 


30.94 
32.59 
31.33 
32.30 
35.35 


Yield  per  acre 


Straw 
(tons) 


2.40 
1.69 
2.06 
2.19 
1.69 


Grain 
(bushels  by  weight) 


79.27 
74.86 
74.19 
72.61 

72.45 


The  O.A.C.  No.  144  variety  again  heads  the  list  in  productiveness  when  com- 
pared with  other  varieties  under  various  conditions  of  weather,  soil  and  seeding. 

The  following  table  gives  results  for  the  eight-year  experiment  showing  the 
comparisons  of  the  varieties  when  sown  at  different  quantities  per  acre: — 


Varieties 

Per  cent,  lodged 

Yield  of  grain 

Seed  used  per  acre 
(Bushels  by  weight) 

Seed  used  per  acre 
(Bushels  by  weight) 

13^ 

2 

2H 

IM 

2 

2^ 

O.A.C.  No.  144 

23 
31 
33 
36 
26 

13 
27 
34 
39 
23 

12 
30 
28 
35 
23 

79.84 
76.89 
75.52 
70.88 
73.85 

79.05 
78.39 
74.39 
74.41 
•    74.39 

78.92 

O.A.C.  No.  3 

69.31 

O.A.C.  No.  72 

Banner 

72.67 
72.55 

Alaska  (O.A.C.  No.  157) 

69.10 

1 

It  will  be  seen  that  the  O.A.C 
than  the  other  varieties  and  gave 
rates  of  seeding. 

:.  No. 

a  higl: 

144  \v 
ler  yie 

^as  dec 
;ld  per 

:idedly  s1 
•  acre  at 

liffer  in  the  straw 
each  of  the  three 

New  O.A.C.  Cross-Bred  Varieties  of  Oats 


In  addition  to  the  O.A.C.  No.  144,  O.A.C.  No.  72  and  O.A.C.  No.  3,  varieties 
of  oats,  the  College  has  quite  a  large  number  of  new  selections  and  cross-bred 
varieties  which  may  also  prove  valuable.  Of  this  number  it  is  necessary  to 
refer  at  this  time  to  only  a  few  of  the  most  promising.  For  instance,  in  the  last 
five  years'  experiments  six  new  cross-bred  varieties  have  surpassed  the  Banner 
by  from  three  to  ten  bushels  per  acre  per  annum.  These  constitute  crosses 
between  Joanette  and  Siberian;  Early  Ripe  and  Banner.  The  highest  yielder 
of  these  is  a  cross  between  the  Joanette  and  the  Siberian  and  has  given  an  aver- 
age of  92.89  bushels  per  acre,  a  weight  per  measured  bushel  of  38.55  pounds  and 
a  yield  of  straw  per  acre  of  1.95  tons.  It  is  very  short  and  very  stiff  in  the  straw. 
We  are  still  working  with  this  cross  and  have  not  as  yet  sent  to  any  one  any  of 
the  seed  owing  to  the  fact  that  it  is  not  entirely  constant  in  all  characters  and 
we  do  not  wish  to  introduce  too  many  varieties  at  one  time.  This  new  variety 
has  not  yet  quite  equalled,  on  the  average,  the  yield  per  acre  of  the  O.A.C. 
No.  144,  which  is  its  closest  rival  in  productiveness  but  is  an  oat  of  a  very  differ- 
ent type. 
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Some  selections  have  also  been  made  of  varieties  which  we  have  had  under 
test  for  many  years.  For  instance  in  1911  a  large  number  of  selections  were  made 
of  the  Alaska  variety  of  oats.  Fifty-one  of  the  best  of  these  were  placed  in  row 
plots  in  1912  and  the  results  were  compared  in  a  preliminary  way  for  three 
years.  In  1915  seven  of  these  were  entered  into  the  regular  variety  plot  experi- 
ments. These  were  finally  cut  down  to  two  selections,  namely,  Alaska  (O.A.C. 
No.  157)  and  Alaska  (O.A.C.  No.  201).  Of  these  two  the  Alaska  (O.A.C.  No.  157) 
has  given  the  highest  results.  The  following  table  gives  the  comparative  returns 
in  annual  results  of  the  Alaska  and  the  O.A.C.  No.  3  for  the  last  nine  years: — 


Per  cent. 
Hull 

Yield  per  acre 

Varieties 

Straw 
(tons) 

Grain 
(bushels  by  weight) 

O.A.C.  No.  3 

25.5 
23.7 
24.0 

1.88 
1.81 
1.55 

86.5 

Alaska  (O.A.C.  No.  157) 

82.7 

Alaska 

68.4 

It  will  be  seen  that  through  extensive  selection  work  a  strain  of  Alaska 
has  been  obtained  which  is  considerably  superior  to  the  original,  but  still  gives 
an  annual  yield  of  about  four  bushels  per  acre  less  than  the  O.A.C.  No.  3,  which 
was  originally  selected  through  nursery  plot  work  from  the  Daubeney.  The 
Alaska  selection  is  also  slightly  thinner  in  the  hull  than  the  Alaska  variety. 
The  Alaska  oat  was  originally  imported  by  this  College  from  the  United  States 
twenty-seven  years  ago. 

Weight  of  Oats  per  Measured  Bushel 

In  past  years  too  much  stress  has  been  placed  on  the  weight  per  measured 
bushel  of  oats  and  too  little  attention  given  to  the  quality  of  the  oats  as  deter- 
mined by  the  percentage  of  hull.  The  writer  has  frequently  made  the  statement 
in  the  classroom  and  at  meetings  of  practical  farmers  that  as  the  result  of 
careful  investigation  it  has  been  found  that  as  a  general  rule  those  varieties  of 
oats  which  weigh  the  most  per  measured  bushel  are  thick  in  the  hull  and  are 
light  yielders.  There  are  many  illustrations  to  prove  this  statement.  It  has  been 
found  that  weight  per  measured  bushel  is  influenced  more  by  the  length  than  by 
the  quality  of  the  oat  grains  of  different  varieties.  A  long  thin  hulled  oat  of  high 
quality  will  invariably  weigh  less  per  measured  bushel  than  a  short  plump, 
thick-hulled  variety  which  is  of  considerably  less  value  for  feeding  purposes. 
It  is  time  the  old  "yard  stick"  of  weight  per  measured  bushel  was  entirely  dis- 
carded as  a  means  of  determining  the  relative  value  of  oats  of  different  varieties. 
Dr.  H.  H.  Love,  Professor  of  Plant  Breeding  at  Cornell  University,  in  Bulletin 
No.  334,  makes  the  following  statement  regarding  weight  per  measured  bushel 
of  oats:  "As  the  kernels  become  longer  the  weight  per  bushel  becomes  less. 
The  varieties  having  a  long  kernel  in  general  have  a  smaller  weight  per  bushel 
than  those  having  shorter  kernels."  As  the  percentage  of  hull  in  different 
varieties  of  oats  varies  from  about  twenty  to  forty  and  forty-five  per  cent,  and 
as  the  oat  hulls  are  very  difficult  to  digest  and  contain  but  little  nutritive 
material  this  is  an  exceedingly  important  question.  For  instance,  as  the  oat  hull 
of  the  O.A.C.  No.  3  is  over  five  per  cent,  less  than  that  of  the  Banner  this  differ- 
ence in  hull  percentage,  if  applied  to  the  total  value  of  the  oat  crop  of  Ontario 
would  mean  about  $2,000,000  annually  in  favour  of  the  O.A.C.  No.  3  variety  as 
compared  with  the  Banner.     The  Alaska  although  a  lighter  yielder  than  the 
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O.A.C.  No.  3  is  even  a  little  thinner  in  the  hull  than  the  latter  variety.  The 
weight  per  measured  bushel  of  oats  especially  of  some  varieties  can  be  reduced 
considerably  by  artificial  treatment  such  as  clipping  or  pounding  the  grain. 
At  the  present  time  more  attention  is  given  to  the  quality  of  oats  than  formerly, 
when  the  determining  factor  was  largely  weight  per  measured  bushel  for  the  differ- 
ent varieties. 

Records  have  been  kept  annually  of  the  percentage  of  hull  of  all  of  the  vari- 
eties of  oats  tested  in  our  experimental  grounds.  The  following  table  gives  the 
percentage  of  hull  of  each  of  a  half-a-dozen  varieties  in  each  of  the  past  twenty 
years : — 


Years 


1907. 


H9 

►20 

m 

>22 

►23 

>24 

)25 

)26 

Average  20  years. 


Percentage  of  hull 


O.A.C. 
No.  3 


Daubeney 


24.7 
23.6 
24.8 
24.4 
25.0 
23.8 
23.0 
24.3 
21.7 
27.2 
22.7 
23.0 
24.0 
22.5 
27.2 
24.3 
21.8 
24.1 
25.9 
25.4 
24.2 


24.7 
23.8 
25.4 
24.9 
26.2 
24.6 
24.5 
25.9 
23.7 
26.1 
23.8 
25.2 
25.0 
24.0 
27.0 
26.2 
23.9 
24.6 
25.3 
25.7 
25.0 


O.A.C. 
No.  72 


27.2 
25.4 
28.7 
28.6 
27.8 
28.0 
25.6 
28.9 
28.4 
32.9 
26.1 
27.8 
30.1 
27.0 
30.9 
32.3 
28.5 
28.8 
28.2 
27.9 
28.5 


Banner 


Early 
Dawson 


28.3 
28.6 
29.6 
29.6 
31.3 
35.5 
29.2 
30.7 
29.1 
32.0 
27.2 
28.5 
30.4 
29.0 
30.8 
31.6 
29.9 
28.5 
28.8 
29.3 
29.9 


33.7 
36.6 
36.8 
31.4 
34.1 
35.8 
33.1 
34.4 
31.7 
39.9 
35.2 
34.5 
34.7 
37.2 
42.1 
41.2 
33. S 
35.4 
35.0 
36.6 
35.7 


Pioneer 


38. S 
37.4 
36.7 
33.5 
36.8 
37.0 
35.3 
36.7 
35.1 
40.2 
34.7 
35.6 
36.6 
36.8 
39.8 
43.4 
36.7 
35.8 
36.5 
38.8 
37.1 


The  percentage  of  hull  in  oats  varies  considerably  in  the  different  years. 
It  is  interesting  to  note,  however,  that  the  relative  proportion  of  hull  of  the 
different  varieties  is  very  similar  for  the  different  seasons  of  the  whole  twenty- 
year  period  with  only  occasional  and  minor  exceptions.  It  will  be  observed 
that  the  average  percentage  of  hull  for  the  twenty  years  is  only  24.2  for  the 
D.A.C.  No.  3,  while  under  exactly  similar  conditions  it  is  37.1  for  the  Pioneer,  a 
difference  of  practically  13  per  cent. 

The  Stooling  Character  in  Oats 


Varieties 


foanette 

Early  Ripe 

Burt 

Yellow  Kherson 

Daubeney 

'5ixty-Day  Yellow 

American  Banner 

Siberian 

Regenerated  Abundance 

Storm  King 

Tartar  King 

\verage  eleven  varieties 


Number  of  stools  per  plant 


1909 


21 
19 
22 
19 
18 
17 
17 
14 
11 
8 
8 


15.8 


1910 


18 
13 
13 
13 
11 
12 
10 
12 
10 
6 
5 


1911 


15 
16 
17 
15 
14 
13 
13 
11 
11 
6 
6 


11.2  12.5 


1912 


26 
19 
19 

18 
14 
14 
14 
12 
14 
9 
8 


15.2 


1913 


16 

16 

18 

15 

12 

10 

10 

9 

10 

6 

6 


1914 


11.7 


16 

19 

17 

13 

9 

10 

11 

11 

11 

6 

6 


11.8 


1915 


19 

21 
20 
18 
15 
13 
13 
13 
13 
8 
6 


14.5 


1916 


1917 


9 
10 
9 
9 
9 
8 
9 
9 
8 
5 
5 


8.2 


15 

16 

15 

14 

12 

9 

9 

10 

9 

5 

4 


1918 


10.7 


13 

12 

11 

12 

10 

10 

9 

8 

8 

5 

4 


1919 


9.3 


10 
12 
10 
9 
9 
8 
8 
8 
8 
5 
5 


1920 


Ave. 


19 
20 
19 
19 
17 
14 
13 
14 
12 
8 
7 


8.4  14.8 


16.4 
16.1 
15.8 
14.5 
12.5 
11.5 
11.3 
10.9 
10.4 
6.4 
5.8 


12.0 
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The  stooling  of  grains  is  influenced  by  the  variety,  the  fertiUty  of  the  soil, 
the  conditions  of  the  weather,  the  thickness  of  seeding,  etc.  The  varieties  used, 
the  fertiHty  of  the  soil  and  the  thickness  of  the  sowing  are  largely  under  the 
control  of  the  farmer.  The  foregoing  table  gives  the  average  number  of  stools 
per  plant  of  eleven  varieties  of  oats  which  were  planted  in  squares  one  foot  apart 
in  each  direction  in  each  of  twelve  years. 

These  results  show  clearly  the  variation  in  stooling  influenced  by  variety 
■  and  also  by  season. 

The  Joanette  is  a  heavy,  the  Banner  a  medium  and  the  Tartar  King  a  light 
stooler. 

In  the  last  two  years,  the  stooling  character  of  each  of  forty-six  varieties 
of  oats  has  been  determined.  In  the  average  for  the  two  years  a  new  oat  under 
the  name  of  Kanota  had  21.5  stools  and  the  Tartar  King  6.6  stools.  These  were 
the  extreme  varieties.  In  the  same  period  the  O.A.C.  No.  144  had  9.1 ;  the  O.A.C. 
No.  72,  9.2;    the  Banner,  10.7;  the  Alaska,  12.1,  and  the  O.A.C.  No.  3,  16.1. 

It  will  be  seen  that  the  average  number  of  stools  per  plant  per  year  was  12. 
In  the  variation,  for  the  different  seasons,  however,  it  will  be  noticed  that  in 
1916  the  average  stools  per  plant  of  the  nine  varieties  was  8.2,  while  in  1909  it 
was  15.8  for  exactly  the  same  varieties  which  were  grown  in  the  same  experiment- 
al grounds  where  the  soil  shows  no  very  great  variations. 

Width  of  Leaves  of  Special  Varieties  of  Oats 

The  width  of  leaves  of  some  of  the  newer  varieties  of  oats  showed  character- 
istics which  started  a  comparative  study  of  some  of  the  varieties.  It  was 
decided  to  measure,  in  every  instance,  the  second  leaf  from  the  head.  In  each 
of  the  two  years,  1925  and  1926,  fifty  leaves  from  fifty  separate  plants  were  care- 
fully measured  each  season.  The  test  included  fourteen  selected  varieties. 
The  following  gives  the  average  width  in  one-hundredth  parts  of  an  inch  of  these 
varieties  starting  with  the  narrowest  and  finishing  with  the  broadest  leaves: 
O.A.C.  No.  3,  45;.  Alaska,  48;  Cole,  51;  Regenerated  Banner,  66;  Abundance, 
67;  Vick's  American  Banner,  68;  Banner  44  M.C.,  68;  Alberta  Banner,  68; 
Banner  Ottawa  49,  69;  Victory,  69;  Gerlach,  69;  Gold  Rain,  70;  O.A.C.  No.  72, 
72;  O.A.C.  No.  144,  85. 

The  O.A.C.  No.  144  is  the  broadest  leaved  variety  of  oats  which  we  have 
under  experiment  and  we  believe  it  is  the  broadest  leaved  of  any  of  upwards 
of  three  hundred  varieties  which  have  been  grown  under  experiment  at  the  College 
in  the  last  forty  years.  It  will  be  noticed  that  the  width  of  the  leaf  of  the  O.A.C. 
No.  3  is  only  about  one-half  of  that  of  the  O.A.C.  No.  144.  This  line  of  investi- 
gation will  be  followed  up  for  several  years. 

The  Presence  and  Absence  of  Awns  on  Oats 

The  awn  of  the  oat  plant  is  an  interesting  character.  In  recent  years 
determinations  have  been  made  at  our  College  of  the  percentage  of  awned 
spikelets  in  the  panicle  of  oats  of  different  varieties.  The  percentage  of  awn 
varies  greatly  with  the  variety  of  oats  and  it  also  varies  somewhat  with  season. 
In  some  years  the  awn  is  rather  more  prominent  than  in  others.  In  this  respect, 
therefore,  the  awn  character  is  much  the  same  as  the  yield  per  acre,  the  weight 
*per  measured  bushel  and  other  characteristics  which  vary  somewhat  from  one 
season  to  another.  The  awn  character  has  been  claimed  by  those  who  have 
made  a  careful  study  in  the  classification  of  oats  to  be  a  sufficiently  constant  j 
character  to  assist  in  the  identification  of  varieties.  In  this  connection  I  here  | 
refer  to  two  authorities. 
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Memoir  10,  entitled  "A  Classification  of  the  Varieties  of  Cultivated  Oats," 
written  by  Etheridge  of  Cornell  University  and  issued  in  1916,  states  as  follows: 
"In  respect  to  the  actual  presence  or  absence  of  awns,  together  with  their  form, 
the  varieties  under  study  have  by  observation  remained  constant." 

Bulletin  Series  C.  No.  2  entitled  "Varieties  of  Oats  in  Cultivation,"  written 
by  Marquand  of  the  Welsh  Plant  Breeding  Station  and  issued  in  1922,  states 
as  follows:  "The  author  has  found  that  the  percentage  of  awned  spikelets  in 
the  panicle  of  plants  taken  from  unselected  varieties  is  on  the  whole  constant." 

In  a  six-years'  experim.ent  with  Banner  oats  secured  from  three  prominent 
Ontario  members  of  the  Canadian  Seed  Growers*  Association,  we  obtained  at 
Guelph,  the  following  carefully  estimated  averages  in  the  percentages  of  spikelets 
possessing  awn: — 

Dixon,  Varney,  Ont 3 

Brownlee,  North  Gower,  Ont 54 

Bingham,  Hillsburg,  Ont 83 

The  influences  of  the  selections  of  the  old  Banner  oat  by  these  practical 
growers  as  indicated  by  the  results  are  interesting. 

In  order  to  illustrate  the  awn  character  in  oats  the  estimated  averages  in 
the  percentages  of  spikelets  possessing  awn  in  each  of  twenty-five  heads  of  each 
of  five  varieties  as  determined  in  1926  are  here  given: — 


Per  cent,  of  awned  spikelets  in  each  head 

Heads 

Kherson 

Cole 

Banner 
M.C.  44 

Bavarian 

Joanette 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15 
90 
50 
80 

0 
75 
65 
70 

0 
65 
40 
65 
50 
20 
30 
65 
80 
50 

0 
10 

0 
100 

5 
65 
80 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 

2 

100 

3 

100 

4 

100 

5 

100 

6 

100 

7 

100 

8 

100 

9 

100 

10 

100 

11 

100 

12 

100 

13 

100 

14 

100 

15 

100 

16 

100 

17 

100 

18 

100 

19 

100 

20 

100 

21 

100 

22 

100 

23 

100 

24  

100 

2b 

100 

It  will  be  seen  that  the  Kherson  strain  used  and  the  Cole  variety  were 
absolutely  free  from  awn  while  Bavarian  and  Joanette  were  completely  awned 
varieties.  The  Banner,  however,  varied  from  nothing  to  one  hundred  per  cent. 
This  Banner  and  the  three  Banners  previously  referred  to,  varying  in  percentage 
of  awned  spikelets  from  3  to  83,  have  all  been  registered  as  Banner  by  the  Canadian 
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Seed  Growers*  Association.  In  1925  the  writer  recommended  to  the  Chairman 
of  the  Cereal  Committee  the  careful  consideration  of  the  registration  of  Banner 
oats  as  this  variety  has  many  variations  not  only  in  percentage  of  awn  but  in 
shape  of  grain  and  in  other  characteristics. 

Varieties  of  Hulless  Oats 

A  number  of  varieties  of  hulless  oats  have  been  secured  in  Ontario,  from 
Western  Canada,  from  the  United  States  and  from  China  and  some  selection 
work  with  one  of  the  varieties  was  carried  on  at  our  College.  The  Liberty 
Hulless  originated  through  cross-fertilization  by  Dr.  Chas.  E.  Saunders,  Central 
Experimental  Farm,  Ottawa,  has  surpassed  in  productiveness  all  other  varieties 
of  hulless  oats.  It  is  an  early  ripening  oat  with  fairly  long  straw  and  produces 
a  good  yield  of  grain  which  is  separated  from  the  hull  in  threshing.  This  cross- 
bred variety  was  introduced  in  1918.  It  was  soon  secured  by  our  College  and 
has  been  grown  in  our  experimental  grounds  for  the  eight  years  from  1919  to 
1926,  inclusive.  It  has  also  been  used  in  our  co-operative  experiments  throughout 
Ontario  in  each  of  the  past  four  years,  where  it  has  made  a  good  record.  This 
oat  will  likely  be  grown  considerably  in  small  quantities  to  use  for  oatmeal  for 
human  consumption  and  for  grinding  to  produce  feed  for  young  pigs  and  young 
chickens. 

Ontario's  Barley  Crop 

According  to  all  the  information  available  it  seems  very  evident  that  under 
Ontario  conditions  the  acre  value  of  barley  is  greater  than  that  of  oats.  Barley 
produces  a  high  yield  of  grain  which  contains  a  comparatively  large  amount 
of  digestible  food  constituents. 

No  less  than  1,314,135  acres  were  used  for  barley  and  for  mixed  grains 
in  1927.  The  mixed  grains,  in  practically  all  instances,  would  be  composed  of 
barley  and  some  other  crop  such  as  oats  or  possibly  oats  and  goose  wheat  and  in 
some  instances  peas  would  be  included.  The  barley  crop,  therefore,  occupies 
an  important  place  in  Ontario's  crop  production. 

Five  Varieties  of  Barley  Tested  for  37  Years 

Three  six-rowed  barleys,  one  two-rowed  variety  and  one  hulless  variety 
have  been  tested  in  our  experimental  plots  in  each  of  the  past  thirty-seven  years. 
The  following  gives  the  average  results  in  yield  of  grain  per  acre  per  annum  for 
the  whole  thirty-seven-year  period : — 


Class  of  Barley 

Varieties 

Yield  of  grain  per  acre 
(bushels  by  weight) 

Six-rowed 

Mandscheuri 

Oderbrucker 

Common  Six-rowed 

64.3 

59.0 

54.1 

Two-rowec 

French  Chevalier 

Black  Hulless 

54.6 

Hulless. . . . 

43.1 

The  Mandscheuri  has  given  an  annual  average  yield  of  fully  ten  bushels  per 
acre  over  the  common  six-rowed  which  was  the  variety  grown  in  Ontario  exten- 
sively when  the  College  imported  the  Mandscheuri  from  Russia  in  the  spring  of 
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1889.  As  this  variety  was  received  from  Russia  under  the  spelling  here  indicated 
this  special  spelling  has  been  retained  throughout,  to  distinguish  it  from  other 
somewhat  similar  but  lighter  yielding  strains,  such  as  Mensury. 

It  is  also  interesting  to  note  that  the  Mandscheuri  barley  surpassed  the 
French  Chevalier  by  nearly  ten  bushels  per  acre  per  annum.  The  French 
Chevalier  was  imported  from  France  and  was  considered  one  of  the  best  yielding 
two-rowed  barleys. 

Although  the  Black  Hulless  gave  an  average  of  only  forty-three  bushels  per 
acre,  it  must  be  remembered  that  this  variety  possesses  no  hull,  while  the  other 
varieties  have  usually  from  twelve  to  eighteen  per  cent,  of  hull. 


Seven  Varieties  of  Six-rowed  Barley  Tested  for  20  Years 

The  barley  grown  in  Ontario  is  almost  entirely  of  the  six-rowed  type.  The 
two-rowed  barleys  have  been  tested  in  this  province  on  different  occasions  both 
in  a  small  and  a  large  way,  but  have  never  been  able  to  replace  the  six-rowed 
varieties  except  to  a  very  limited  extent. 

The  following  table  gives  the  average  results  of  each  of  seven  varieties  of 
six-rowed  barley  which  have  been  under  test  for  the  last  twenty  years,  from  1907 
to  1926,  inclusive: — 


Varieties 


Weight  of 

grain    per 

measured 

bushel 

(lbs.) 


Yield  per  Acre 


Straw 
(tons) 


Grain 
(bushels  by  weight) 


O.A.C.  No.  21 

Mandscheuri 

California  Brewing. 

Oderbrucker 

Oregon 

Common  Six-rowed 
*Success 


48.98 
49.30 
46.89 
49.70 
45.89 
50.72 
46.93 


1.66 
1.67 
1.52 
1.62 
1.57 
1.55 
1.26 


58.63 
58.49 
57.52 
54.68 
48.73 
47.42 
44.66 


*Results  for  nineteen  instead  of  twenty  years. 


Previous  to  1903,  the  Mandscheuri  barley  which  the  College  imported  from 
Russia  had  given  exceptionally  good  results  in  the  experiments  at  the  College. 
In  fact,  it  had  made  such  a  high  record  in  comparison  with  about  eighty  other 
varieties  which  had  been  included  in  the  tests  for  several  years  that  it  was  dis- 
tributed throughout  Ontario  in  connection  with  the  co-operative  experiments. 
It  also  made  an  excellent  record  throughout  Ontario,  and  in  time  became  the 
most  extensively  grown  variety  of  barley  in  the  province.  As  this  variety  was 
outstanding  in  its  performance,  it  was  used  as  the  foundation  for  work  in  plant 
selection. 

In  the  spring  of  1903,  about  ten  thousand  grains  of  the  Mandscheuri  barley 
were  planted  separately  at  equal  distances  apart  in  a  large  nursery  plot.  This 
gave  the  separate  plants  an  opportunity  for  development  under  uniform  condi- 
tions. When  the  grain  was  ripe  the  plants  were  all  carefully  examined,  and  those 
presenting  the  most  desirable  characteristics  were  harvested  separately  and 
carefully  stored.     The  selected  plants  were  afterwards  given  a  more  critical 

3G.C. 
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examination  in  the  plant-breeding  laboratory,  and  thirty-three  of  these  possessing 
the  largest  amount  of  the  best  seed  were  retained  for  future  work.  In  the  spring 
of  1904,  a  certain  number  of  seeds  from  each  of  the  thirty-three  plants  were 
planted  by  hand  in  separate  row^s,  which  furnished  an  opportunity  for  a  study  of 
the  characteristics  of  the  progeny  of  the  individual  plants.  A  critical  study  was 
made  of  these  different  strains  and  only  the  best  were  continued  in  the  test. 
From  seed  obtained  in  the  row  j^lots,  regular  plots  were  sown  and  the  crops  were 
compared  with  other  selections,  hybrids  and  varieties.  As  the  result  of  this 
careful  investigation  it  was  found  that  what  is  now  called  the  O.A.C.  No.  21 
seemed  to  possess  the  greatest  combination  of  the  most  desirable  characteristics. 
The  two  outstanding  characteristics  of  this  variety  are  its  strength  of  straw  and 
large  yielding  capacity.  Two  other  strains  also  made  good  showings,  in  fact, 
surpassed  slightly  in  yield  per  acre  the  O.A.C.  No.  21,  but  the  last-named  variety 
possessed  such  excellent  straw  that  it  was  decided  that  it  would  be  the  most 
valuable  variety  from  the  farmer's  standpoint.  It  was,  therefore,  increased  in 
quantity,  and  distributed  throughout  Ontario  through  the  medium  of  the  Ontario 
Agricultural  and  Experimental  Union.  As  the  result  of  the  small  local  test  on 
individual  farms  throughout  the  province,  the  O.A.C.  No.  21  barley  increased 
rapidly  and  it  is  now  estimated  that  about  ninety-eight  per  cent,  of  the  barley 
of  Ontario  is  of  this  variety.  ,  This  variety  has  also  extended  to  other  provinces 
arid  is  now  estimated  that  it  is  the  most  extensively-grown  barley  in  Canada. 
As  the  other  two  strains  have  been  continued  to  the  present  time,  the  average 
results  of  these  three  strains  in  comparison  with  the  Mandscheuri  from  which 
it  was  selected  are  h^re  presented  for  the  twenty-year  period : — 


Barley 


Yield  per  Acre 


Straw 
(tons) 


Grain 

(bushels 

by  weight) 


Mandscheuri  No.  620 
Mandscheuri  No.  726 

O.A.C.  No.  21 

Mandscheuri .  . . . 


1.69 
1.68 
1.66 
1.67 


59.52 
58.86 
58.63 
58.49 


A  distinguishing  characteristic  of  the  O.A.C.  No.  21  is  the  bluish  colour  of 
the  kernel  underneath  the  hull  of  all  of  the  grains.  This  is  one  of  the  important 
distinguishing  characteristics  of  the  O.A.C.  No.  21  variety.  The  other  two 
strains  of  Mandscheuri  here  reported  have  never  been  introduced  into  general 
cultivation,  as  the  O.A.C.  No.  21  was  preferred  as  the  most  important. 

The  California  Brewing,  which  comes  third  in  the  list  in  the  twenty  years* 
results,  is  a  coarse,  thick-hulled,  short-strawed  barley,  which  we  cannot  recom- 
mend for  Ontario. 

The-  Oregon  is  similar  in  type  and  appearance  to  a  variety  obtained  more 
recently  under  the  name  of  Bark,  which  is  grown  to  some  extent  in  Alberta. 

-  The  Success  is  not  a  bearded  barley,  but  is  what  is  known  as  a  hooded 
variety.  At  the  time  of  its  introduction  it  was  extensively  advertised,  but  its 
cultivation  in  Ontario  has  been  exceedingly  limited  and,  in  fact,  the  variety  has 
alinost  disappeared. 
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Six-rowed  and  Two-rowed  Barleys  Tested  for  10  Years 

In  1926,  a  special  table  was  prepared  of  our  results  of  varieties  of  barley  for 
the  past  ten  years,  at  the  request  of  the  Department  of  Agriculture,  Washington, 
D.C.  The  results  here  presented  were  summarized  for  that  purpose.  The 
following  table,  therefore,  gives  the  average  results  for  the  ten-year  period: — 


Varieties  of  Barley 

Six-rowed  or 
Two-rowed 

Yield  per  Acre 
(bushels  by  weight) 

Binder 

Two-rowed 

Six-rowed 

Six-rowed 

Two-rowed 

.Six-rowed 

Two-rowed 

Six-rowed 

Six-rowed 

Six-rowed 

Two-rowed 

55.61 

O.A.C.  No.  21 

55.48 

California  Brewing 

54.36 

French  Chevalier 

53.79 

Mandscheuri 

53.48 

Gold 

52.21 

Oderbrucker 

51.63 

Oregon 

46.25 

Common  Six-rowed '. 

43.46 

Duckbill 

37.86 

As  the  French  Chevalier  barley  has  been  grown  in  our  experiments  for  such 
a  long  time  it  forms  a  good  basis  for  comparison.  It  will  be  observed  that  the 
Binder  has  given  1.8  bushels  per  acre  more  than  the  French  Chevalier.  The  two- 
rowed  barleys  are  very  subject  to  climatic  conditions.  In  some  years  they  yield 
heavily  in  Ontario,  and  in  other  years  poorly.  There  is  a  great  danger  of  people 
becoming  misled  by  short-term  results  of  the  two-rowed  barley,  basing  their 
conclusions  entirely  on  a  comparatively  short  time.  Even  in  as  long  a  time  as 
ten  years,  however,  the  two-rowed  has  done  better,  comparatively  speaking,  than 
for  a  longer  period.  It  will  be  observed  that  the  French  Chevalier  slightly 
surpassed  the  Mandscheuri  in  ten  years,  while  .in  twenty-seven  years  the  Mand- 
scheuri  gave  a  yield  considerably  higher  than  the  French  Chevalier. 

The  Binder  barley,  or  Abed  Binder,  as  it  is  also  called,  was  produced  at  the 
Experiment  Station  at  Abed,  Denmark,  "being  a  pure  line  out  of  an  old  Danish 
variety."  Seed  of  this  variety  was  not  imported  directly  by  the  College,  but  was 
obtained  from  L.  H.  Newman,  then  secretary  of  the  Canadian  Seed  Growers' 
Association,  also  from  J.  A.  Clark,  Prince  Edward  Island,  and  from  the  Bureau 
of  Plant  Industry,  Washington,  D.C.  It  is  the  most  promising  of  the  two-rowed 
barleys  which  have  been  tested  at  the  College. 


O.A.C.  Bred  and  Other  New  Varieties  of  Barley 

In  addition  to  the  prominent  varieties  of  barley  originated  by  selection  at 
our  College,  a  considerable  amount  of  work  has  been  done  in  cross-fertilization, 
and  thousands  of  hybrid  plants  are  being  examined  annually.  Some  of  the 
principal  crosses  have  been  between  the  Chevalier  and  the  Mandscheuri;  the 
Success  and  the  O.A.C.  No.  21;  the  Lion  and  the  O.A.C.  No  21,  etc.  Some  of 
the  objects  have  been  (1)  to  secure  a  high-yielding,  late-maturing  six-row^ed 
barley  which  might  be  grown  satisfactorily  in  combination  with  a  late  oat  such 
as  the  O.A.C.  No.  72,  the  O.A.C.  No.  144,  or  the  Banner;  (2)  to  secure  a  high- 
yielding  white,  six-rowed  barley,  bift  with  smooth  awns;  (3)  to  secure  a  high- 
yielding  white,  six-rowed  barley  free  from  awns.  The  crossing  work  has  extended 
back  over  quite  a  number  of  years.  While  promising  results  in  the  cross-bred 
varieties  have  been  obtained,  none  of  these  have  as  yet  been  introduced  into 
general  cultivation. 
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Within  the  past  six  years,  ten  varieties  of  barley  have  been  added  to  our 
experiments.  These,  along  with  sixteen  older  varieties,  make  in  all  twenty-six 
different-named  sorts  which  have  been  grown  in  our  plots  from  three  to  six 
seasons,  within  the  years  1921  to  1926,  inclusive.  These  have  included  the 
following  six-rowed  barleys :  Arlington  Awnless,  Trebi,  Lion,  Wisconsin  Pedigree, 
White  Swiss  No.  783,  Minnesota  No.  184,  Bearer,  Ottawa  475  and  Featherstone ; 
and  the  following  two-rowed:  Duckbill  Ottawa  No.  57,  and  New  Alpha.  Of 
these  varieties  the  only  ones  which  seem  really  promising  in  yield  in  the  results 
for  the  last  three  to  six  years  are  the  Trebi  and  Lion.  The  Lion,  although  smooth- 
awned,  is  a  black,  coarse  barley  more  valuable  for  plant-breeding  than  for 
commercial  purposes.  Both  varieties  are  very  short  in  the  straw  and  will  prob- 
ably never  become  valuable  commercial  varieties  when  grown  under  Ontario 
conditions.  These  two  barleys  were  originated  from  selections  made  through  the 
co-operation  of  the  United  States  Department  of  Agriculture  and  the  Minnesota 
Agricultural  Experiment  Station,  the  former  from  seed  secured  from  Asiatic 
Turkey  in  1905,  and  the  latter  from  seed  obtained  from  Southern  Russia  in  1911. 

Varieties  of  Hulless  Barley 

Hulless  barley  has  been  grown  to  a  limited  extent  in  Ontario  for  a  good  many 
years.  The  most  common  variety  which  has  been  used  in  general  cultivation  in 
this  province  has  been  the  Black  Hulless. 

Four  varieties  of  hulless  barley  have  been  under  test  at  the  College  for  about 
a  third  of  a  century.    The  following  table  gives  the  average  results  of  each  of  the? 
four  varieties  for  thirty-three  years : — 


TJ 


Varieties 


Guy  Mayle 

Purple 

Black  Hulless. . 
Winnipeg  No.  2 


Weight 

per 

measured 

bushel 

(lbs.) 


60.65 
63.07 
62.55 
57.89 


Yield  per  Acre 


Straw 
(tons) 


1.58 
1.64 
1.64 
1.70 


Grain 

(bushels 

by  weight) 


43.94 
42.76 
41.96 
38.78 


The  Guy  Mayle  variety  which  heads  the  list  in  average  yield  of  grain  per 
acre,  has  been  distributed,  along  with  the  Black  Hulless  variety,  for  co-operative 
experiments  throughout  Ontario  in  each  of  the  past  twenty-three  years,  during 
which  time  there  has  been  a  total  of  270  successfully-conducted  experiments. 
In  the  average  of  the  twenty-three-year  period,  the  Guy  Mayle  produced  23.9 
and  the  Black  Hulless  23.3  bushels  per  acre.  Hulless  barleys  are,  as  a  class, 
rather  weak  in  the  straw,  but  the  Guy  Mayle  has  straw  of  a  medium  strength. 

Winter  Barley 

Winter  barley  is  not  grown  as  a  commercial  crop  in  Ontario.  Experiments 
have  been  conducted  at  the  College,  however,  with  several  varieties  of  winter 
barley  obtained  from  different  sources.  The  Wood's  Winter  Barley  has  now  been 
sown,  ripened  and  harvested  in  each  of  thirty  years  between  1894  and  1926, 
inclusive.  In  the  years  1895,  1896  and  1899  the  crop  was  an  entire  failure,  owmg 
to  winter  killing.  Those  three  years,  however,  occurred  within  the  first  six  years 
of  the  experiment.     There  has  been  no  complete  failure  with  the  crop  since  1900. 
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The  average  yield  per  acre  for  the  thirty  years  has  been  48.9  weighed  bushels  per 
acre,  and  the  weight  per  measured  bushel  has  been  48.4  pounds,  and  the  annual 
yield  of  straw  per  acre  1.2  tons. 

In  the  last  nineteen  years  from  1908  to  1926,  inclusive,  two  varieties  of  winter 
barley  have  been  under  test  under  uniform  conditions.  The  following  gives  the 
average  results  for  the  nineteen-year  period: — 


Varieties 


Weight 

per 

measured 

bushel 

(lbs.) 


Yield  per  Acre 


Straw 
(tons) 


Grain 

(bushels 

by  weight) 


Tennessee  Winter  Barley, 
Wood's  Winter  Barley.  .  . 


49.20 

47.17 


1.20 
1.18 


45.58 
44.56 


It  will  be  seen  that  the  Tennessee  Winter,  which  has  been  grown  for  the  last 
nineteen  years,  has  given  slightly  higher  yields  than  the  Wood's  Winter  Barley, 
which  has  been  grown  at  the  College  since  1908.  In  1926,  each  of  these  two  barleys 
yielded  at  the  rate  of  over  sixty  bushels  per  acre. 


Varieties  of  Winter  Wheat 

Upwards  of  three  hundred  varieties  of  winter  wheat  and  many  selections  and 
^sses  originated  at  Guelph  have  been  grown  under  experiment  at  the  Agricul- 
al  College  within  the  past  thirty-six  years. 

In  1926  there  were  807,015  acres  of  winter  wheat  grown  in  Ontario,  producing 
practically  twenty-one  million  bushels.  With  the  exception  of  oats,  winter 
wheat  was  the  most  extensively  grown  cereal  in  the  province.  In  1925,  the  last 
year  for  which  this  information  is  furnished  in  the  agricultural  reports,  we  learn 
that  the  market  value  of  the  fall  wheat  crop  was  upwards  of  $30,000,000. 

Of  the  named  varieties  of  winter  wheat,  fourteen  have  been  grown  under 
experiment  at  our  College  for  thirty-one  years,  and  the  results  of  these  are  of 
special  value.  The  following  table  gives  for  each  of  these  fourteen  varieties,  the 
average  weight  per  measured  bushel  for  thirty  years,  and  the  average  yield  of 
both  straw  and  g:raln  per  acre  for  the  thirty-one-year  period: — 


Colour 

of 
grain 

Pounds 

per 

measured 

bushel 
(average 
30  years) 

Yield  per  Acre 
Average  31  years 

Varieties 

Straw 

(tons) 

Grain 

(bushels 

by  weight) 

Dawson's  Golden  Chaff 

White 

Red 

Red 

White 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

White 

White 

59.9 
61.1 
59.1 
60.0 
61.4 
61.1 
61.3 
61.2 
61.3 
61.3 
61.0 
61.6 
60.8 
59.6 

2.8 
3.2 
2.7 
2.9 
3.0 
2.8 
2.9 
2.8 
2.6 
2.8 
2.7 
2.9 
2.8 
2.7 

50  8 

Imperial  Amber 

49  2 

Early  Red  Clawson 

47  2 

Early  Genesee  Giant 

46  9 

Egyptian  Amber 

46  9 

Rudy 

46  1 

Tasmania  Red 

46  0 

Tuscan  Island 

45  6 

McPherson 

45  0 

Turkey  Red 

44  9 

Kentucky  Giant ....    

44  7 

Geneva .    ...........    

Bulgarian 

44.2 
43  8 

Treadwell 

41  7 

4  G.C. 
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The  average  results  of  the  fourteen  varieties  for  the  whole  period  of  thirty - 
one  years  are  as  follows:  yield  of  grain  per  acre,  46.0  bushels;  yield  of  straw  per 
acre,  2.8  tons;  and  weight  per  measured  bushel,  60.8  pounds. 

The  Dawson's  Golden  Chaff  was  originated  in  Ontario  forty-five  years  ago 
by  Mr.  Robt.  Dawson,  a  farmer  living  in  Waterloo  County.  He  had  a  field  of 
the  old  Clawson  wheat  which  was  badly  lodged  as  the  result  of  a  severe  storm. 
In  looking  over  the  field  he  found  one  plant  which  seemed  exceptionally  stiff  in 
the  straw  even  under  the  trying  conditions.  He  saved  the  seed  from  this  one 
plant,  which  became  the  foundation  of  the  Dawson's  Golden  Chaff  variety,  which 
is  still  the  most  extensively  grown  winter  wheat  in  Ontario.  In  the  average 
results  at  Guelph  for  thirty-one  years,  the  Dawson's  Golden  Chaff  gave  1.6 
bushels  per  acre  over  the  next  highest-yielding  variety,  and  9.1  bushels  per  acre 
over  the  lowest  yielder  of  the  fourteen  varieties  included  in  the  test,  all  of  which 
were  grown  under  similar  conditions. 

The  Dawson's  Golden  Chaff  has  a  very  stiff  straw,  beardless  head,  red  chaff, 
white  grain,  and  is  a  very  high  yielder. ,  This,  being  a  white  soft  wheat,  is  used 
extensively  in  Ontario  for  the  manufacture  of  pastry,  shredded  wheat  and  other 
breakfast  foods.  It  is  also  used  in  blends  with  hard  western  wheat  for  bread 
production. 

The  Imperial  Amber  has  a  tall  straw  of  fair  strength,  bearded  head,  red 
chaff,  red  grain  which  weighs  the  heaviest  per  measured  bushel  of  all  varieties 
tested  at  Guelph  within  the  last  dozen  years.  It  is  a  high  yielder  of  grain  of  fairly 
good  quality,  which  is  used  for  bread  production. 

The  following  table  gives  the  average  results  of  each  of  twenty-eight  varieties 
grown  under  test  in  each  of  the  last  seven  years: — 


Be.  =  Bearded 
Ba.^Bald 

Colour 

of 
grain 

Average 

height 

(inches) 

Lbs. 
per 
measured 
bushel 

Yield  per  Acre 

Varieties 

Straw 
(tons) 

Grain 
(bushels 

by 
weight) 

Dawson's  Golden  Chaff   (O.A.C. 
61) 

Ba. 
Ba. 
Be. 
Be. 
Be. 
Be. 
Ba. 
Ba. 
Ba. 
Ba. 
Ba. 
Be. 
Be. 
Be. 
Ba. 
Be. 
Be. 
Be. 
Be. 
Be. 
Be. 
Be. 
Be. 
Be. 
Be. 
Be. 
Be. 
Be. 

White 

White 

Red 

Red 

Red 

Red 

White 

White 

Red 

White 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

White 

White 

Red 

White 

43.0 
45.4 
48.0 
43.4 
45.0 
44.3 
41.9 
41.9 
41.6 
42.1 
43.0 
38.9 
45.6 
44.3 
42.4 
44.0 
45.0 
43.6 
42.3 
42.7 
43.7 
41.1 
43.0 
44.4 
42.4 
45.1 
44.0 
43.1 

60.6 
61.5 
62.5 
62.3 
61.4 
60.9 
60.6 
60.7 
61.7 
59.5 
60.2 
63.0 
60.4 
61.3 
61.8 
61.5 
61.9 
61.1 
61.9 
61.4 
62.5 
61.6 
61.8 
61.7 
60.3 
61.7 
61.5 
59.6 

3.0 
3.S 
3.4 
3.0 
3.6 
3.4 
2.6 
2.7 
2.7 
2.7 
2.8 
2.7 
3.2 
3.2 
2.8 
2.9 
2.9 
3.1 
2.9 
3.1 
3.0 
2.9 
3.0 
3.0 
2.8 
2.8 
3.0 
2.6 

62.3 

O.A.C.  No.  104 

61.3 

Imperial  Amber  (O.A.C.  92) . 

Red  Rock 

57.8 
57.7 

Imperial  Amber 

57.2 

Yaroslaf ,  5628 

56.9 

No.  6  or  Gold  Coin 

56.8 

Dawson's  Golden  Chaff 

56.2 

McPherson 

56.2 

Abundance 

55.4 

Early  Red  Clawson 

54.7 

Kanred  No.  762 

54.5 

Tasmania  Red 

54.1 

Rudy 

53.7 

Manitoba  Red  Fife 

53.0 

Tuscan  Island 

53.0 

Egyptian  Amber 

52.8 

Turkey  Red 

52.6 

Kentucky  Giant 

52.5 

Crimean  Red  No.  5635 

52.3 

Kharkov , 

52.3 

Banatka 

52.1 

Buda  Pesth 

52.1 

Michigan  Amber 

51.9 

Early  Genesee  Giant 

51.5 

Bulgarian 

51.3 

Geneva 

50.1 

Treadwell 

44.3 
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The  Dawson's  Golden  Chaff  (O.A.C.  61)  is  a  pure  line  selection  from  the 
Dawson's  Golden  Chaff.  It  will  be  seen  that  this  new  selection,  started  from  a 
single  seed,  has  given,  in  the  last  seven  years,  an  average  of  fully  six  bushels  per 
acre  over  the  old  variety.  It  is  slightly  taller  and  yields  annually  about  one- 
third  of  a  ton  of  straw  per  acre  more  than  the  old  Dawson's  variety.  In  the 
seven  years'  test  the  Dawson's  Golden  Chaff  (O.A.C.  61)  had  less  lodging  than  any 
other  variety  or  strain  under  test. 

The  O.A.C.  No.  104  is  a  College-bred  variety,  originated  at  Guelph  by  cross- 
ing the  Dawson's  Golden  Chaff  and  the  Bulgarian.  It  is  a  white  wheat  with  a 
white  chaff,  similar  to  the  Bulgarian,  and  has  a  beardless  head  similar  to  the 
Dawson's  Golden  Chaff.  It  is  a  vigorous  grower,  and  has  been  more  hardy  even 
than  the  Dawson's  Golden  Chaff,  but  is  not  quite  as  stiff  in  the  straw,  but  pos- 
sesses grain  somewhat  richer  in  gluten. 

The  Imperial  Amber  (O.A.C.  92)  is  a  pure  line  selection,  made  at  the  College 
from  the  Imperial  Amber,  which  it  surpasses  slightly  in  yield  and  in  quality  of 
grain. 

The  Red  Rock  winter  wheat  was  imported  from  the  Michigan  Agricultural 
College  in  1917,  and  has  been  grown  in  our  experimental  grounds  since  that 
date.    It  is  grown  considerably  in  the  State  of  Michigan. 

The  variety  of  winter  wheat  known  as  No.  6  closely  resembles  in  appearance 
the  Dawson's  Golden  Chaff,  except  that  the  head  is  less  tapering  and  the  upper 
portion  of  the  straw  is  somewhat  coloured.  This  wheat  is  also  grown  under  the 
name  of  Gold  Coin,  with  which  it  is  claimed,  by  some  authorities,  to  be  identical. 

In  each  of  the  past  nine  years,  five  varieties  of  winter  wheat  have  been  dis- 
tributed throughout  Ontario  for  co-operative  experiments  through  the  medium 
of  the  Experimental  Union.  The  average  of  two  hundred  and  two  successfully 
conducted  experiments  in  different  parts  of  the  province  for  the  five-year  periodi 
are  as  follows: — 


Varieties 


Yield  per  Acre 
(bushels  by  weight) 


Average 
9  years 


O.A.C.  No.  104 

Dawson's  Golden  Chaff  (O.A.C.  61) 

Imperial  Amber  (O.A.C.  92) 

Yaroslaf 

Kharkov 


29.41 
28.62 
29.03 
24.26 
21.49 


28.33 
27.25 
26.46 

22.52 
21.49 


It  will  be  seen  that  over  the  province  the  O.A.C.  cross-bred  variety  has  given 
fully  a  bushel  per  acre  over  the  O.A.C.  selected  strain  of  the  Dawson's  Golden 
Chaff. 

The  Kharkov  variety,  which  has  given  the  lowest  yield  of  the  five  varieties, 
throughout  Ontario,  occupied  twenty-first  place  of  the  twenty-eight  varieties  that 
have  been  grown  at  the  College  for  the  past  seven  years.  It  is  a  Russian  wheat, 
imported  through  the  United  States  Department  of  Agriculture,  and  has  been 
under  test  at  the  College  for  the  past  seventeen  years.    It  is  a  hard  wheat  of  good 
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milling  quality,  but  is  rather  weak  in  the  straw,  having  an  average  of  eighteen 
per  cent,  lodged  while  the  Dawson's  Golden  Chaff  (O.A.C.  61)  had  no  lodging  in 
the  average  results  of  the  last  seven  years. 

Five  new  varieties  of  winter  wheat  have  been  introduced  into  the  experi- 
ments within  the  past  seven  years,  namely,  Michikoff,  Trumbull,  Ohio  8106, 
Gladden  and  Berkley  Rock.  None  of  these,  however,  have  equalled  by  a  consider- 
able margin  the  Dawson's  Golden  Chaff  (O.A.C.  61)  in  yield  of  grain.  Fuller 
reports  will  likely  be  made  on  these  varieties  in  a  few  years  as  they  have  been 
tested  at  the  College,  up  to  the  present  time,  for  not  more  than  three  seasons. 


A  Field  of  O.A.C.  No.  104  Winter  Wheat. 

Quality  of  Winter  Wheat  for  Bread  Production 

In  each  of  eighteen  years,  the  varieties  of  winter  wheat  grown  under 
experiment  in  the  Field  Husbandry  Department,  were  carefully  tested  for  bread 
production  in  the  bakery  branch  of  the  Chemical  Department  at  the  College. 
Those  varieties  of  winter  wheat  which  produced  the  largest  loaves  of  bread  from 
equal  quantities  of  flour  in  the  average  tests  made  throughout  the  whole  period, 
are  given  in  the  following  order:  Yaroslaf,  Buda  Pesth,  Banatka,  Tasmania 
Red,  Crimean  Red,  Tuscan  Island,  Egyptian  Amber,  Treadwell,  Kentucky 
Giant,  Turkey  Red;  and  those  which  produced  the  smallest  loaves  were  Abun- 
dance and  Early  Red  Clawson. 


New  O.A.C.  Cross-bred  Varieties  of  Winter  Wheat 

It  is  interesting  to  know  that  of  the  thirty-six  varieties  of  winter  wheat  under 
test  at  the  College  in  each  of  the  past  seven  years,  the  eight  kinds  which  gave  the 
highest  average  yields  per  acre  were  produced  at  our  College  by  cross-fertilization 
and  by  selection.  Six  of  these  are  hybrids,  five  of  which  have  not  as  yet  been 
introduced  into  general  cultivation  throughout  the  province.  The  varieties  used 
as  parents  for  these  crosses  were  Dawson's  Golden  Chaff,  Bulgarian,  Imperial 
Amber,  and  Turkey  Red.    Some  other  varieties,  however,  have  been  included  in 
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other  cross-fertilization  work  and  some  interesting  new  and  valuable  College-bred 
varieties  should  be  ready  for  introduction  in  future  years. 

Other  Winter  Wheat  Experiments 

An  experiment  has  been  carried  on  for  twenty-nine  years  in  which  two 
varieties  of  winter  wheat  were  each  cut  on  five  different  dates,  allowing  one  week 
between  each  two  dates  of  cutting.  The  third  or  the  middle  cutting  took  place 
when  the  wheat  was  at  about  the  same  ripeness  as  it  usually  is  under  ordinary 
harvesting  conditions  when  cut  throughout  the  province.  The  first  cutting 
took  place  at  about  two  weeks  and  the  second  cutting  about  one  week  earlier 
than  wheat  is  usually  cut.  When  the  fourth  cutting  took  place  the  grain  was 
usually  fully  ripe,  and  at  the  time  of  the  fifth  or  last  cutting  it  was  in  that  condi- 
tion which  is  sometimes  spoken  of  as  "dead  ripe."  The  grain  taken  from  each 
of  these  cuttings  was  used  for  sowing  in  the  following  year.  It  will,  therefore,  be 
seen  that  in  each  year  the  crops  which  were  cut  at  different  stages  were  grown 
from  seed  produced  from  similar  cuttings  of  the  year  previous.  The  following 
table  gives  the  average  results  for  the  twenty-nine-year  period : — 


Cuttings                            \ 

Weight  per 
measured  bushel 

(lbs.) 

Yield  of  Grain 

per  acre 

(bushels  by  weight) 

First 

47.9 
57.0 
60.0 
60.0 
58.8 

24  37 

Second 

39.90 

Third 

48  92 

Fourth 

51.15 

Fifth 

49  71 

These  results  seem  to  indicate  that  for  the  largest  yield  of  grain  it  is  wise 
to  use  fully-matured  seed,  and  to  allow  the  crop  to  become  fully  ripened  before  it 
is  cut.  It  will  also  be  seen  that  the  highest  weight  per  measured  bushel  is  from 
the  third  and  fourth  cuttings. 

In  the  Experimental  Department,  winter  wheat  which  has  been  grown  on 
clover  sod  has  yielded  much  better  than  that  which  has  been  grown  on  timothy 
sod. 

In  the  average  of  eight  separate  tests,  land  on  which  field  peas  were  used  as 
a  green  manure  yielded  6.5  bushels  of  wheat  per  acre  more  than  land  on  which 
buckwheat  was  used  as  a  green  manure. 


Varieties  of  Spring  Wheat 

The  acreage  of  spring  wheat  in  Ontario  decreased  from  1922  to  1924,  and 
since  that  date  there  has  been  an  increase,  the  acreage  in  1926  being  115,494  as 
compared  with  101,401  in  1924.  The  acreage  of  spring  wheat,  therefore,  is  now 
somewhat  higher  than  that  used  for  either  rye  or  peas.  Upwards  of  two  million 
bushels  were  produced  in  the  province  last  year. 

Many  varieties  of  spring  wheat,  including  all  of  the  eight  species  or  types  of 
wheat  included  in  the  accepted  botanical  classification  of  this  crop,  have  been 
under  test.  The  following  table  gives  the  average  results  of  each  of  eleven 
varieties  of  spring  wheat  grown  under  experiment  for  a  period  of  fourteen  years: 
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Varieties 


O.A.C.  No.  85 

Climax 

Saxonka 

Marquis 

Hungarian 

Pringle's  Champion 
Herison  Bearded.  . 

White  Fife 

Red  Fife 

Colorado 

Prelude 


Height 
(inches) 


43 
42 
43 
36 
38 
44 
41 
39 
40 
42 
30 


Days 
to 

maturity 


115 
116 
117 
113 
111 
117 
116 
118 
115 
115 
103 


Per  cent, 
rust 


Weight 

per 

measured 

bushel 

(lbs.) 


60.3 


59.5 

60.5 
61.0 
62.0 
60.4 
61.1 
58.2 
59.9 
60.0 
61.7 


Yield  per  Acre 


Straw 
(tons) 


2.03 
2.06 
1.98 
1.72 
1.82 
1.97 
1.98 
1.88 
1.89 
1.81 
1.23 


Grain 

(bushels 

by  weight) 


33.28 
32.13 
31.71 
31.62 
31.07 
30.97 
30.72 
29.98 
29.89 
28.25 
21.08 


Not  only  did  the  O.A.C.  No.  85  variety  of  spring  wheat  come  the  highest 
in  average  yield  of  grain  per  acre  for  the  fourteen-year  period,  of  the  flour  spring 
wheats  here  presented,  but  it  has  also  surpassed  in  yield  the  diff"erent  varieties  of 
durum  or  macaroni  spring  wheats,  including  the  Wild  Goose,  which  are  con- 
sidered high  yielders,  but  are  quite  inferior  for  bread  production  to  the  O.A.C. 
No.  85. 

The  O.A.C.  No.  85  spring  wheat  was  originated  at  Guelph  by  crossing  the 
Red  Fife  and  the  Herison  Bearded,  the  latter  variety  being  an  importation  from 
France.  It  is  a  fairly  tall,  medium-ripening  variety  of  spring  wheat  with  a 
medium  long,  somewhat  open,  white-chaffed  bearded  head,  and  a  very  heavy 
yielding  red  grain  of  good  quality. 

In  each  of  the  past  two  years  an  experiment  has  been  conducted  by  sowing 
the  O.A.C.  No.  85,  the  Marquis  and  the  Early  Red  Fife  at  1,  1}^  and  IJ^  bushels 
per  acre. 


^ 

Weight 

per 

measured 

bushel 

(lbs.) 

average 

2  years 

Yield  per  Acre 

Varieties 

Straw 

(tons) 

average 

2  years 

Grain 
(bushels  by  weight) 

1925 

1926 

Average 
2  years 

O.A.C.  No.  85 

61.04 
61.75 
61.09 

1.50 
1.31 
1.20 

29.76 
28.56 
18.86 

26.82 
23.91 

22.78 

28.29 

Marquis 

26.24 

Early  Red  Fife 

20.82 

The  Marquis  variety  of  spring  wheat  originated  at  the  Central  Experimental 
Farm,  Ottawa,  by  crossing  the  Calcutta  Hard  Red  and  the  Red  Fife.  It  is  not 
only  a  good  yielder,  but  it  is  a  wheat  of  excellent  quality  for  bread  production, 
producing  large  white  flaky  loaves  of  bread  which  are  exceptionally  popular. 
This  wheat  is  now  grown  very  extensively  in  the  western  provinces  and  in  the 
western  states,  occupying  more  acres  than  any  other  variety  of  spring  wheat 
grown  on  the  American  continent.  This  wheat  is  a  great  practical  demonstra- 
tion of  what  science  can  do  for  agriculture  when  applied  in  the  right  direction. 
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The  Early  Red  Fife  is  a  pure  line  selection  from  the  old  Red  Fife  vari^f 
also  made  by  Dr.  Chas.  E.  Saunders,  formerly  cerealist  at  the  Central  Experi 
mental  Farm,  Ottawa. 

Within  a  period  of  fourteen  years  the  Wild  Goose  and  Marquis  varieties 
of  spring  wheat  have  been  successfully  tested  throughout  Ontario  on  165  farms, 
the  average  yield  per  acre  of  the  former  being  20.3  and  of  the  latter  19.2  bushels. 
The  Wild  (joose  is  a  hardy,  flinty  wheat,  and  belongs  to  the  durum  species. 
It  is  better  suited  for  the  manufacture  of  macaroni  than  for  bread  production. 
The  Marquis  variety  is  now  the  most  extensively  grown  spring  wheat  in  Ontario. 
The  O.A.C.  No.  85  variety  of  spring  wheat  has  been  used  in  the  co-operative 
experiments  for  the  last  three  years. 


Yield  per  Acre  (bushels) 

Varieties 

1924 

1925 

1926 

Average 
3  years 

O.A.C.  No.  85 

31.1 
26.3 
24.3 

21.1 
18.5 
19.3 

15.3 
14.1 
14.6 

22.5 

Wild  Goose     

19.6 

Marquis 

19.4 

It  will  be  seen  that  the  O.A.C.  No.  85  which  was  originated  at  Guelph 
through  cross-fertilization,  occupies  the  very  highest  place  in  yield  of  grain 
per  acre,  in  both  the  regular  and  the  special  experiments  at  Guelph,  and  in  the 
co-operative  experiments  conducted  by  farmers  throughout  Ontario. 


Varieties  of  Durum  Spring  Wheat 

That  variety  of  durum  or  macaroni  wheat  which  is  the  best  known  in 
Ontario  is  the  Wild  Goose  variety.  This  wheat  has  been  grown  in  this  province 
quite  extensively  for  many  years  past.  It  belongs  to  the  type  of  wheat  placed 
in  the  botanical  classification  as  hard  or  flinty  wheat  (Triticum  durum).  The 
wheats  belonging  to  this  type  are  grown  quite  extensively  in  the  semi-arid  regions 
in  the  central-western  part  of  the  United  States.  The  varieties  of  this  type  of 
wheat  are  very  hard  and  require  much  power  to  grind  them  into  flour.  There  is 
not  a  very  clear  separation  of  the  bran  from  the  flour  which  usually  has  a  yellowish 
colour.  Especially  is  this  true  of  the  Wild  Goose  variety  which,  however,  is 
being  used  more  and  more  for  flour  production,  the  flour  being  used  to  mix  with 
that  of  the  softer  varieties  of  winter  wheat  which  are  grown  in  Ontario.  Five 
varieties  of  macaroni  or  durum  wheats  have  been  grown  in  the  experimental  plots 
at  the  College  for  the  thirteen  years  from  1914  to  1926,  inclusive. 


Weight 

per 

measured 

bushel 

(lbs.) 

Yield  per  Acre 

Varieties 

Straw 
(tons) 

Grain 

(bushels 

by  weight) 

Arnautka  1537 

62.0 
62.1 
61.2 
61.4 
60.8 

1.85 
1.86 
1.94 
1.86 
1.69 

33  13 

Roumania 

33  00 

Kubanka 

32  06 

Wild  Goose 

31  37 

Medeah 

28  16 

76 

The  Wild  Goose  spring  wheat,  which  is  the  best-known  durum  wheat  in 
Ontario,  occupies  fourth  place  in  average  yield  of  grain  per  acre  for  thirteen  years. 
The  Arnautka  is  a  wheat  resembling  the  Wild  Goose  quite  closely  in  some 
characteristics,  but  in  yield  per  acre  and  in  weight  of  grain  per  measured  bushel 
the  Arnautka  has  made  a  very  excellent  record  for  the  whole  period. 

It  is  interesting  to  note  that  in  the  whole  fourteen-year  period  the  O.A.C. 
No.  85  variety  of  spring  wheat  surpassed  even  the  Arnautka  1537,  which  is  the 
highest  yielder  of  all  the  durum  wheats.  The  former  gave  an  annual  average  of 
33.28  and  the  latter  33.13  bushels  of  grain  per  acre. 


Emmer  and  Spelt  for  the  Production  of  Grain  for  Feeding  Purposes 


The  wheats  already  described  representing  three  types  or  species,  have  a 
distinct  separation  of  grain  and  chaff  at  the  time  of  threshing.  Three  of  the  other 
four  species,  however,  two  of  which  are  represented  by  the  Emmer  and  the  Spelt, 
do  not  have  a  clear  separation  of  grain  and  chaff  on  being  threshed.  After  the 
crop  has  been  threshed  the  grain  is  still  surrounded  by  the  chaff,  and  these  two 
are  usually  ground  together  for  the  production  of  meal  for  feeding  purposes. 
Although  both  Emmer  and  Spelt  have  been  grown  at  the  College  more  or  less 
for  about  thirty  years,  the  last-named  grain  is  scarcely  ever  grown  on  the  farms 
of  Ontario.  Emmer  has  been  grown  as  a  field  crop  in  many  sections,  although  it 
is  even  yet  in  some  parts  of  province  improperly  called  Spelt.  Each  of  these 
types  of  wheat  is  represented  by  a  number  of  varieties.  The  following  table 
gives  the  average  of  sixteen  years'  results  of  each  of  three  varieties  of  Emmer, 
and  three  varieties  of  Spelt  which  have  been  grown  at  the  College : — 


Classes  of  Crop 


Varieties 


Per  cent, 
rust 


Per  cent, 
lodged 


Per  cent, 
hull 


Weight 

per 

measured 

bushel 

(lbs.) 


Yield  per  Acre 


Straw 
(tons) 


Grain 
(lbs.) 


Emmer. 


Spelt. 


Emmer  No.  1529 

Common 

Russian 

Red 

Alstroum 

Triticum 


2 
2 
2 

10 
13 
10 


16 
22 
18 

5 

3 

12 


19.97 
20.43 
20.43 

28.79 
29.45 
26.81 


38.75 
39.22 
38.94 

27.31 
26.81 
28.49 


1.83 
1.81 
1.70 

1.43 
1.40 
1.46 


2,617 
2,569 
2,546 

1,944 
1,927 
1,874 


Some  seedsmen  imported  emmer  a  few  years  ago  and  sold  it  under  the  name 
of  spelt,  and  this  was  advertised  very  extensively  both  in  Canada  and  in  the 
United  States,  and  most  extravagant  claims  were  put  forward  for  this  grain. 
The  results  of  experiments  conducted  at  Guelph  are  of  value  in  giving  true  and 
reliable  information  regarding  the  two  species  of  grain  and  the  comparative 
results  of  some  of  the  varieties  of  each  type.  It  will  be  seen  that  each  of  the  three 
varieties  of  emmer  gave  a  much  higher  average  yield  of  both  grain  and  straw  per 
acre  than  any  of  the  three  varieties  of  spelt.  The  percentage  of  hull  of  emmer  is 
only  two-thirds  as  great  as  that  of  spelt.  It  is  also  only  about  two-thirds  as  great 
in  percentage  of  hull  as  the  average  variety  of  oats.  Emmer  has  been  a  close 
rival  to  the  best  varieties  of  barley  and  the  best  varieties  of  oats  in  grain  produc- 
tion. In  the  average  results  at  the  College,  the  O.A.C.  No.  21  barley  has  sur- 
passed the  Emmer  No.  1529  by  about  200  pounds  of  grain  per  acre  annually. 
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The  O.A.C.  No.  21  barley  and  Common  Emmer  have  been  under  competition 
throughout  Ontario  in  each  of  the  past  fourteen  years  during  which  time  158 
farmers  have  conducted  distinct  experiments  and  reported  the  records  satis- 
factorily. In  the  average  of  this  period  barley  surpassed  emmer  in  yield  of  grain 
per  acre  per  annum,  by  282  pounds. 

Emmer  No.  1529,  Common  Emmer  and  Red  Spelt  have  each  been  under 
experiment  at  the  College  for  a  period  of  twenty-one  years,  from  1906  to  1926, 
inclusive.  For  that  whole  period  the  average  number  of  pounds  of  grain  pro- 
duced per  acre  was  2,682  for  Emmer  No.  1529;  2,597  for  Common  Emmer,  and 
2,014  for  Red  Spelt. 

The  Emmer  No.  1529  was  imported  from  the  Agricultural  Experiment 
Station,  Brookings,  South  Dakota,  in  the  spring  of  1906. 

Wheats  of  Other  Species 

We  have  already  dealt  with  five  species  of  spring  wheat  which  are  repre- 
sented by  varieties  in  the  former  tables  as  follows:  Common  (triticum  vulgare) 
by  O.A.C.  No.  85  and  all  the  varieties  in  that  list  with  the  exception  of  Herison 
Bearded,  which  has  a  compact  headed  variety  (triticum  compactum);  hard  or 
flinty  (triticum  durum) ;  emmer  (triticum  dicoccum) ;  and  spelt  (triticum  spelta). 
There  are  still  three  species  or  types  of  wheat  of  which  we  have  one  variety  of 
each,  namely.  Seven-headed,  belonging  to  the  type  Turgid  or  Toulard  (triticum 
turgidum);  Polish,  belonging  to  the  type  Polish  (triticum  Polonicum);  and  One- 
Grained  Wheat,  belonging  to  the  type  One-Grained  (triticum  monococcum). 
We  have  had  each  of  these  three  types  under  test  in  each  of  the  past  thirteen 
years  and  the  following  gives  the  average  annual  yield  per  acre  for  the  whole 
thirteen-year  period:  Seven-headed,  25.16  bushels;  Polish,  20.36  bushels;  One- 
Grained  Wheat,  1,952  pounds.  The  last-named  variety  is  somewhat  similar  to 
emmer  and  spelt,  not  having  a  clear  separation  of  the  chaff  and  the  grain  in  the 
process  of  threshing.  It  will  be  seen  that  each  of  these  varieties  has  given  con- 
siderably less  yield  of  grain  per  acre  than  the  other  types  reported  previously. 
Both  the  Polish  and  the  Seven -headed  types  of  wheat  have  been  extensively 
advertised  in  past  years,  the  former  under  the  name  of  Corn  Wheat,  and  the 
latter  under  the  name  of  Miracle  and  Alaska.  Seed  was  offered  for  sale  at  very 
high  prices,  sometimes  reaching  $20.00  per  bushel.  If  growers  would  watch 
results  of  experiments,  they  could  frequently  avoid  mistakes  in  buying  seed  of 
poor  varieties  at  extravagantly  high  prices. 

Quality  of  Spring  Wheat  for  Bread  Production 

In  each  of  thirteen  years  the  different  varieties  of  spring  wheat  under  experi- 
ment at  the  College  have  been  tested  for  bread  production  in  the  bakery  branch 
of  our  Chemical  Department.  The  different  varieties  have  been  milled  and 
uniform  quantities  of  flour  of  each  kind  have  been  used  for  bread  production. 
Careful  data  have  been  accumulated  regarding  wet  and  dry  gluten,  absorption, 
yield,  volume,  colour,  texture,  etc.  For  this  report  simply  the  comparative  size 
of  loaf  will  be  given.  The  following  gives  the  average  results  for  the  last  nine 
years  of  the  comparative  size  of  loaf  of  the  common  and  the  durum  wheats  which 
have  been  tested  under  uniform  conditions:  White  Fife,  99.6;  Marquis,  98.3; 
Hungarian,  94.8 ;  O.A.C.  No.  85,  90.2 ;  Wild  Goose,  88.3 ;  Kubanka,  88.1 ;  Saxonka, 
87.9;  Climax,  87.8;  Arnautka  (1537),  87.4;  Red  Fife,  87.2;  Herison  Bearded,  86.5; 
Pringle's  Champion,  85.4;  Colorado,  80.4;  Roumania,  71.5;  Medeah,  69.6. 
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These  results  show  that  four  varieties,  namely,  White  Fife,  Marquis, 
Hungarian  and  O.A.C.  No.  85  have  given  over  ninety,  while  other  varieties  give 
as  low  as  69.6  in  comparative  size  of  loaf  from  uniform  quantities  of  flour.  The 
Marquis  and  the  White  Fife  were  particularly  high,  and  the  Hungarian  and 
O.A.C.  No.  85  show  themselves  to  be  good  wheats  for  bread  production  in  the 
average  results  for  nine  years. 

It  is  particularly  interesting  to  note  that  the  O.A.C.  No.  85,  the  highest 
yielder  of  all  varieties,  has  also  given  a  greater  bread  production  than  the  old 
Red  Fife  variety  which  was  the  noted  spring  wheat  of  a  few  years  ago. 


Varieties  of  Winter  Rye 

In  1926  there  were  97,865  acres  of  rye  grown  in  Ontario.  This  includes  the 
rye  which  was  sown  in  the  spring  as  well  as  that  which  was  sown  in  the  autumn. 
The  latter,  however,  comprises  the  greater  part  of  the  rye  crop  of  the  province. 
Three  varieties  of  winter  rye  have  been  under  test  at  the  Ontario  Agricultural 
College  in  each  of  the  past  twenty-three  years.  The  following  table  gives  the 
average  results  for  the  whole  period : — 


Per  cent, 
of  crop 
lodged 

Weight 

per 

measured 

bushel 

(lbs.) 

Yield  per  Acre 

Varieties 

Straw 
(tons) 

Grain 

(bushels 

by  weight) 

Mammoth  White 

13 
22 
17 

57.0 
57.0 
56.7 

3.85 
3.76 
3.82 

56.13 

Washington 

54.49 

Common 

53.56 

The  average  results  for  twenty-three  years  show  that  winter  rye  gives  a 
high  yield  of  grain  per  acre  in  Ontario.  When  we  recognize  the  fact  that  the 
winter  rye  was  grown  on  similar  soil  to  that  used  for  the  other  cereals  it  will  be 
understood  that  the  rye  as  grown  at  the  College  is  usually  on  better  soil  and  under 
more  favourable  conditions  than  when  grown  on  the  average  farm  of  Ontario, 
where  rye  is  frequently  sown  on  poor  soil  and  under  adverse  conditions  in  various 
ways.  If  winter  rye  were  sown  under  the  same  conditions  as  winter  wheat  over 
Ontario,  the  yields  per  acre  would  undoubtedly  be  higher  than  they  are  at  the 
present  time. 

In  each  of  the  past  nine  years  seven  varieties  of  winter  rye  have  been  under 
test.  As  two  important  varieties  have  been  added  the  results  for  the  nine-year 
^riod  which  follows  are  very  interesting. 


Varieties 


Per  cent, 
of  crop 
lodged 


Weight 

per 

measured 

bushel 

(lbs.) 


Yield  per  Acre 


Straw 
(tons) 


Grain 

(bushels 

by  weight) 


Rosen 

New  Invincible. . 
Washington. .... 
Mammoth  White 
Common 


28 
29 
24 
16 
28 


56.70 
56.94 
56.69 
56.78 
56.79 


3.86 
3.65 
3.87 
3.84 
3.81 


66.57 
64.95 
56.79 
56.72 
56.02 
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These  results  bring  out  prominently  the  value  of  the  Rosen  and  New  Invinc- 
ible varieties,  especially  the  former.  In  the  yearly  results,  however,  the  Rosen 
gave  the  highest  yield  per  acre  of  the  five  varieties  in  each  of  four  and  the  New 
Invincible  in  each  of  five  years.  The  results  of  these  new  varieties  show  greater 
possibilities  for  rye-growing  in  Ontario.  The  Rosen  variety  was  imported  from 
Michigan  Agricultural  College.  It  has  made  a  very  excellent  record  at  that  insti- 
tution, and  also  throughout  the  State  of  Michigan. 

Varieties  of  Spring  Rye 

Spring  rye  is  not  grown  as  extensively  in  Ontario  as  that  which  is  sown  in 
the  autumn.  Some  farmers,  however,  grow  a  limited  quantity  of  this  crop. 
The  following  table  gives  the  average  results  of  each  of  three  varieties  grown 
under  experiment  for  eighteen  years: — 


• 

Weight 

per 

measured 

bushel 

(lbs.) 

Yield  per  Acre 

Varieties 

Straw 
(tons) 

Grain 

(bushels 

by  weight) 

Saatroggen 
Petkus       

54.75 
54.62 
54.70 

2.08 
2.01 
1.90 

30.8 

O.A.C.  No.  61 

30.0 

Common 

27.7 

In  1901  the  writer  visited  one  of  the  greatest  rye  breeders  in  Germany,  and 
secured  some  seed  of  winter  rye  from  him.  This  was  gradually  converted  into  a 
spring  rye  in  the  experimental  grounds  at  Guelph,  and  it  is  the  one  which  now 
occupies  highest  place  in  the  results  here  presented.  O.A.C.  No.  61  is  a  special 
selection  from  the  same  variety. 

In  1921  a  variety  of  spring  rye  now  named  the  White  Giant  was  obtained 
and  this  has  now  been  grown  in  the  plots  in  each  of  six  years.  In  every  instance, 
however,  the  yield  per  acre  was  lower  than  each  of  the  three  varieties  here  re- 
ported, the  average  being  more  than  four  bushels  per  acre  below  the  lowest-yield- 
ing variety  for  the  six-year  period. 


Varieties  of  Buckwheat 

In  1926  there  were  234,870  acres  of  buckwheat  grown  in  Ontario.  This  is 
nearly  100,000  acres  more  than  the  average  annual  area  devoted  to  this  crop  for 
the  past  forty-five  years.  The  following  table  gives  the  average  results  of  twenty- 
one  years'  tests  with  each  of  four  varieties  of  buckwheat  grown  in  the  Field 
Husbandry  Department: — 


Varieties 


Weight 

per 

measured 

bushel 

(lbs.) 


Yield  per  Acre 


Straw 
(tons) 


Grain 

(bushels 

by  weight) 


Rough 

Japanese 

Common  Grey 
Silver  Hull.  .  . 


48.58 
45.94 
45.93 
49.12 


2.27 
3.04 
2.94 
3.92 


33.82 
26.33 
26.27 
24.81 
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A  study  of  the  detailed  results  show  that  the  Rough  Buckwheat  surpassed 
each  of  the  other  three  varieties  in  yield  of  grain  per  acre  in  each  of  fifteen  out  of 
the  twenty-one  individual  years.  The  Rough  Buckwheat  has  an  irregular  grain, 
fairly  thick  hull,  and  flour  with  a  yellowish  tinge,  which  has  a  sHghtly  bitter 
taste.  The  Rough  and  Silver  Hull  varieties  have  been  distributed  over  Ontario 
for  co-operative  experiments  through  the  medium  of  the  Experimental  Union, 
in  each  of  the  past  fifteen  years.  As  the  average  result  of  fifty-five  successfully- 
conducted  tests  on  the  difTerent  soils  of  Ontario,  it  has  been  ascertained  that  the 
Rough  Buckwheat  gave  26.5  and  the  Silver  Hull  21.1  bushels  per  acre  per  annum. 


Varieties  of  Field  Peas 

Field  peas  are  an  important  crop  in  some  sections  of  Ontario.  In  1926, 
1,880,301  bushels  of  peas  were  produced  in  the  province.  The  following  table 
gives  the  average  results  of  each  of  seven  varieties  of  field  peas  grown  at  the 
College  under  experiment  in  each  of  the  past  twenty-seven  years: — 


Varieties 


Weight 

per 

measured 

bushel 

(lbs.) 


Yield  per  Acre 


Straw 
(tons) 


Grain 

(bushels 

by  weight) 


Potter.  . 

Early  Britain , 

Black-Eyed  Marrowfat 

Canadian  Beauty 

Prussian  Blue 

Golden  Vine 

Multipliers 


60.5 
58.8 
60.6 
61.5 
61.4 
61.7 
61.8 


1.51 
1.55 
1.56 
1.56 
1.70 
1.60 
1.70 


35.35 
34.80 
32.40 
31.39 
27.39 
26.20 
26.11 


The  Potter  is  a  large  white  pea  of  good  quality  which  is  grown  only  to  a  very 
limited  extent  in  Ontario.  The  Early  Britain  is  a  brown  pea  imported  by  the 
College  from  England  many  years  ago.  The  Golden  Vine  is  a  small,  smooth, 
white  pea,  which  in  former  years  was  the  common  pea  of  Ontario. 

The  following  table  gives  the  average  results  of  each  of  eleven  varieties  of 
field  peas  for  the  nine  years  from  1918-1926,  inclusive: — 


Days 

to 
mature 

Length 
of  vine 
(inches) 

Per  cent, 
injury 
by  Pea 
Weevil 

Weight 

of 
1,000 
peas 
(ozs.) 

Weight 

per 

measured 

bushel 

(lbs.) 

Yield  per  Acre 

Varieties 

Straw 
(tons) 

Grain 
(bushels 

by 
weight) 

0  A.C.  No.  181 

102 
102 
106 
100 
110 
107 
107 
108 
112 
111 
111 

44 
45 
47 
25 
50 
46 
44 
50 
53 
53 
55 

7 
18 
5 
6 
7 
5 
4 
8 
9 
4 
5 

6.9 

11.6 

10.3 

9.2 

10.8 

10.3 

9.8 

12.9 

7.8 

7.0 

7.2 

63.1 
56.4 
61.9 
63.2 
61.6 
60.4 
63.1 
62.6 
63.0 
63.4 
63.4 

1.66 
1.54 
1.71 
1.36 
1.80 
1.81 
1.56 
1.82 
1.86 
1.74 
1.79 

43.41 

Shannon 

39.95 

Potter 

38.89 

White  Wonder 

38.84 

Black-Eyed  Marrowfat 

Early  Britain 

37.00 
36.80 

Arthur 

35.79 

Canadian  Beauty 

34.62 

Prussian  Blue 

29.06 

Multipliers 

28.85 

Golden  Vine 

26.67 

81 

By  hand-crossing  the  White  Wonder,  an  early,  short-strawed,  white-grained, 
high -yielding  pea,  from  New  Zealand,  with  the  Prussian  Blue,  a  long-strawed, 
medium-sized,  later-maturing  variety,  the  Ontario  Agricultural  College  produced 
a  new  and  very  promising  variety  of  field  pea,  which  was  named  O.A.C.  No.  181. 
It  has  a  medium  length  of  straw,  is  early,  comparatively  free  from  disease,  and 
produces  a  very  heavy  yield  of  white  peas,  which  are  about  the  same  size  as 
those  of  the  Golden  Vine.  In  the  experiments  at  the  Colleg  eat  Guelph  it  has 
matured  earlier  than  all  other  varieties  of  field  peas  commonly  grown  in  Ontario, 
surpassing  some  of  them  from  a  week  to  ten  days.  The  O.A.C.  No.  181  field  peas 
have  been  accepted  recently  for  registration  in  Canada  by  the  Canadian  Seed 
Growers'  Association. 


New  Hybrid  Field  Pea,  O.A.C.  No.  181. 

The  Shannon  variety  of  peas,  although  a  large  yielder  of  grain,  would  not 
be  a  popular  pea  for  the  Ontario  farmer.  It  is  a  large-sized  brown  pea,  deeply 
indented,  which  does  not  weigh  heavily  per  measured  bushel.  The  pods  are  of 
a  purplish  colour  immediately  before  ripening.  In  examining  the  peas  annually, 
it  is  found  that  they  are  more  subject  to  the  ravages  of  the  pea  weevil  than  any 
of  the  other  varieties  under  test. 


82 

The  O.A.C.  No.  181  and  the  Canadian  Beauty  varieties  have  been  tested 
in  a  special  experiment  in  which  two,  two  and  one-half,  and  three  bushels  of 
seed  were  sown  per  acre  in  each  of  the  past  three  years.  The  average  results  of 
the  three  tests  are  as  follows  for  each  of  the  years  referred  to : — 


Varieties 

Yield  of  Grain  per  Acre 
(bushels  by  weight) 

Average,  3  years 

1924 

1925 

1926 

O.A.C.  No.  181 

31.5 
21.3 

41.4 

23.2 

52.7 
40.6 

41.85 

Canadian  Beauty 

28.36 

It  will  be  seen  that  the  O.A.C.  No.  181  variety  of  peas  surpassed  the  new 
Canadian  Beauty  in  the  triplicate  experiments  conducted  in  each  of  the  past 
three  years,  the  average  difference  being  13.49  bushels  per  acre  per  annum  in 
favour  of  the  new  hybrid  variety. 

A  total  of  132  successfully-conducted  co-operative  tests  have  been  made 
during  the  past  five  years  with  four  varieties  of  field  peas.  The  average  yields  in 
bushels  per  acre  for  1926  and  for  the  whole  period  are  as  follows: — 


Varieties 

Yield  per  Acre 
(bushels) 

1926 

Average, 
5  years 

OAC   No   181                                  

24.09 
23.94 
23.16 
22.17 

24.91 

Potter 

23.83 

P'lrlv  Rritain                                        

22.88 

C*an3.Hian  "Rcaiitv 

22.55 

In  each  of  four  years  the  O.A.C.  No.  181  variety  gave  the  highest  yield  per 
acre,  and  in  1924  was  second  in  yield  per  acre.  In  1926,  although  the  Canadian 
Beauty  variety  was  lowest  of  the  four  varieties  tested  in  yield  per  acre,  it  was 
next  in  popularity  to  the  O.A.C.  No.  181. 


O.A.C.  Bred  and  Other  New  Varieties  of  Field  Peas 

Hybridization  at  our  College  has  resulted  in  the  production  of  four  cross-bred 
varieties  which  have  given  the  four  highest  average  yields  of  grain  per  acre  of  all 
the  varieties  of  peas  obtained  from  various  parts  of  the  world,  which  have  been 
under  test  at  the  College  in  the  past  nine  years.  The  highest-yielder  of  all  was  a 
cross  between  the  Prussian  Blue  and  the  White  Wonder,  the  latter  being  imported 
from  New  Zealand.  This  cross  received  the  name  of  O.A.C.  No.  181  before  it 
was  distributed  throughout  Ontario  for  co-operative  experiments.  The  next 
two  highest-yielding  varieties  were  obtained  from  crosses  of  the  Early  Britain 
and  the  White  Wonder,  and  the  fourth  highest-yielding  variety  from  crossing 
the  New  Zealand  field  pea  and  the  Early  Britain,  the  former  imported  from  New 
Zealand  and  the  latter  from  England  some  years  ago.  Three  of  these  varieties 
have  not  as  yet  been  named  and  introduced  into  general  cultivation,  but  are 
being  carefully  tested,  studied,  and  selected  from  year  to  year. 
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Of  those  varieties  of  peas  which  have  been  tested  in  our  plots  for  less  than 
nine  years,  we  have  had  the  following  varieties  in  our  regular  experiments: 
Arthur  Peas,  Ottawa  No.  18,  and  Chang  Peas,  five  years;  Abundance,  Chancellor 
Ottawa  26,  Mackay  Ottawa  25,  and  Early  Raymond,  three  years;  and  Farn- 
hams,  Khaba,  Scotch  Beauty,  Qschang,  and  Early  Blue,  Ottawa  21,  for  one 
year  only. 

The  O.A.C.  No.  181  has  given  a  higher  yield  per  acre  than  each  of  these 
eleven  newly-introduced  varieties  in  the  average  results  of  the  experiments  up  to 
date.  When  the  experiments  have  been  conducted  for  a  sufficient  length  of  time 
the  results  will  undoubtedly  be  presented  more  in  detail. 

Varieties  of  Field  Beans 

Ontario  now  produces  almost  a  million  bushels  of  field  beans  annually. 
The  average  yield  of  field  beans  per  acre  per  annum  for  the  past  forty-five  years 
in  this  province  has  been  16.2  bushels.  Those  Ontario  counties  which  had  the 
greatest  acreage  of  field  beans  in  1925,  the  last  year  for  which  we  have  the  printed 
record,  are  given  in  the  following  order:  Kent,  Elgin,  Huron,  Middlesex,  Welland, 
Lambton,  and  Norfolk.  The  market  value  of  beans  per  acre  for  the  past  six 
years  has  been  higher  than  that  for  any  other  grain  crop,  being  even  slightly 
greater  than  that  of  corn  grown  in  the  ear.  The  following  table  gives  the  average 
results  of  each  of  seven  varieties  of  field  beans  grown  under  test  at  the  College 
for  the  thirty  years  from  1897  to  1926,  inclusive: — 


Varieties 

Yield  per  Acre 
(bushels  by  weight) 

Pearce's  Improved  Tree 

23.52 

Schofield 

21.47 

Medium  or  Navy 

20.91 

White  Wonder 

20.77 

Marrowfat 

19.63 

Small  White  Field 

19.63 

Large  White  Haricots 

18.52 

The  beans  here  reported  are  all  white  in  colour,  and  are  all  suitable  for  com- 
mercial purposes.  The  Pearce's  Improved  Tree  bean,  which  comes  at  the  head 
of  the  list  is  not  grown  very  extensively  in  Ontario.  It  is  a  large  white  bean  of 
excellent  quality  for  cooking  purposes.  It  is,  however,  a  little  later  in  reaching 
maturity  than  the  different  strains  of  the  pea  bean  which  is  the  great  commercial 
bean  of  Ontario. 

Twenty-two  varieties  of  field  beans  have  been  tested  in  our  experimental 
grounds  in  each  of  the  past  six  years.  As  this  table  includes  a  number  of  new 
varieties  and  selections,  the  results  are  of  special  interest  and  are  given  as  follows 
for  the  six-year  period. 

It  will  be  seen  that  there  is  still  room  for  work  in  bean  improvement  in 
Ontario  as  the  average  results  for  the  past  six  years  show  the  Common  Pea  Bean 
to  head  the  list  in  average  yield  of  grain  per  acre  per  annum.  The  Pearce's 
'Improved  Tree  bean  which  has  headed  the  list  for  a  long  period  of  time  is  surpassed 
in  the  six-years'  test  by  about  one  and  one-quarter  bushels  per  acre.  Several 
selected  varieties  from  Michigan  and  Cornell  Experiment  Stations  have  been 
tested  in  our  trial  grounds,  and  are  distributed  throughout  the  list  of  results. 
It  will  be  noticed  that  the  Marrowfat  and  Red  Kidneys  are  rather  low  yielders  in 
comparison  with  the  pea  beans,  or  with  the  Pearce's  Improved  Tree  bean. 
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Varieties 


Height 

of 

plants 

(inches) 


Beans 

per 

pod 

(number) 


Weight 

per 

measured 

bushel 

(lbs.) 


Yield  per  Acre 


Straw 
(tons) 


Grain 

(bushels 

by  weight) 


Common  Pea 

Medium  or  Navy 

Small  White  Field  (Wiley's  No.  212) 

M.  A.  C.  Robust 

Pearce's  Improved  Tree 

630411  (Mich.  Agric.  College) 

White  Wonder 

Small  White  Field  (Warwick's  No. 
211) 

New  Prize  Winner 

Schofield  Pea 

Minnesota  No.  147 

630519  (Mich.  Agric.  College) 

Small  White  Field 

630425  (Mich.  Agric.  College) 

1986-2  (Ithaca,  N.Y.) 

Large  White  Haricots 

Well's  Blight  Proof  Red  Kidney. . . . 

Yellow  Eyed  Marrowfat  (Moore- 
house  No.  211) 

Yellow  Eyed  Marrowfat 

Marrowfat 

Red  Kidney 

White  Kidney 


13.5 
14.0 
15.2 
12.8 
13.7 
13.0 
14.7 

12.7 
14.5 
14.3 
12.8 
13.0 
14.8 
13.5 
12.5 
15.0 
13.8 

15.0 
15.3 
16.0 
13.7 
13.5 


4.8 
4.3 
5.4 
5.8 
4.0 
5.8 
4.4 

5.5 
4.6 
4.6 
5.2 
5.7 
4.9 
6.0 
4.2 
4.1 
4.0 

4.6 
4.2 
4.0 
4.0 
3.6 


64.92 
64.36 
66.31 
65.48 
63.00 
65.83 
63.94 

65.65 
65.19 
65.08 
65.38 
65.77 
65.31 
65.75 
65.46 
61.86 
58.11 

62.94 
63.31 
64.61 
56.63 
61.44 


.83 
,75 
97 
81 
,81 
,71 
,86 

,74 
76 
79 
73 
73 
83 
70 
69 
89 
77 

70 

73 
83 
72 
80 


31.13 
30.95 
30.23 
30.07 
29.90 
29.66 
29.41 

29.32 

28.88 
28.64 
28.28 
28.27 
28.22 
27.91 
27.30 
25.21 
24.53 

24.52 
24.01 
23.71 
21.97 
21.21 


Our  College  has  been  carrying  on  work  for  some  time  with  the  object  of  im- 
proving the  productiveness  of  beans  by  selecting  individual  plants  and  by  trying 
to  secure  strains  of  varieties  as  immune  as  possible  to  the  attacks  of  anthracnose 
and  other  diseases  which  are  troublesome  to  the  crop.  No  results  are  yet  ready 
for  publication. 

In  the  co-operative  experiments  over  Ontario  through  the  medium  of  the 
Experimental  Union,  three  varieties  of  beans  have  been  successfully  tested  by 
farmers  in  each  of  the  past  seven  years,  during  which  time  sixty-six  good  reports 
were  received.  The  following  gives  the  average  annual  yield  in  bushels  per  acre 
for  the  six-year  period:  Pearce's  Improved  Tree,  25.8;  Michigan  No.  630425,  24.1 ; 
and  American  Wonder,  22.9.  The  writer  prepared  a  report  on  field  beans  which 
was  issued  in  Bulletin  No.  232. 


Varieties  of  Soy  Beans 

We  have  tested  in  all  fully  one  hundred  varieties  of  soy  beans,  most  of  them 
for  five  years  or  over.  The  Early  Yellow  variety  has  been  under  test  for  thirty-one 
years,  during  which  time  it  gave  an  average  annual  yield  of  grain  per  acre  of  16.78 
bushels,  or  1,006.8  pounds.  In  a  twenty-two-year  test  the  average  annual  yield 
of  grain  per  acre  was  1,055  pounds  for  the  Early  Yellow  Soy,  and  950  for  the  Ito 
San.  In  another  test,  running  for  twenty-two  years,  the  Early  Yellow  gave  5.9 
and  the  Ito  San  7.5  tons  of  green  crop  per  acre  per  annum.  It  will  be  seen  that 
from  the  strains  of  these  varieties  obtained  over  a  quarter  of  a  century  ago,  the 
Early  Yellow  was  higher  in  production  of  grain  and  the  Ito  San  in  production 
of  fodder. 
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Eight  varieties  of  soy  beans  have  been  grown  under  similar  conditions  in 
each  of  the  past  fourteen  years.  The  following  table  gives  the  average  results 
for  the  fourteen-year  period : 


Average 

height 

(inches) 

Weight 

per 

measured 

bushel 

(lbs.) 

Yield  per  Acre 

Varieties 

Green 
fodder 
(tons) 

Grain 

(bushels 

by  weight) 

Habaro  No.  20405 : 

26.2 
26.7 
24.4 
24.1 
20.9 
23.8 
26.9 
29.9 

57.53 
57.09 
57.95 
57.29 
58.14 
58.08 
57.97 

7.99 
8.02 
6.01 
6.04 
5.35 
5.39 
7.96 
6.92 

20.38 

0  A  C.  No.  Ill 

19.92 

Tsurunoko 

19.91 

Early  Yellow 

19.81 

Quebec  No.  92 

18.64 

Brown 

17.94 

Ito  San 

17.30 

Medium  Green 

13.51 

The  Habaro  was  imported  from  the  United  States  Department  of  Agriculture 
at  Washington.     It  was  first  introduced  in  1906  from  Khabarovsk,  Siberia. 

The  O.A.C.  No.  Ill  was  obtained  through  selection  work  from  the  Early 
Yellow  variety,  the  latter  being  originally  obtained  from  Dr.  C.  C.  Georgeson, 
then  connected  with  the  Agricultural  Experiment  Station  at  Manhattan,  Kansas. 
This  was  one  of  the  leading  varieties  imported  by  Dr.  Georgeson  from  Japan  a 
few  years  previous. 

The  Tsurunoko  variety,  which  is  third  on  the  list,  was  started  nineteen  years 
ago,  from  four  ounces  of  seed  which  we  obtained  directly  from  the  College  of 
Agriculture,  Sapporo,  Japan. 

The  Quebec  No.  92  was  originated  by  selection  by  Dr.  L.  S.  Klinck,  when 
in  charge  of  the  agronomy  work  at  Macdonald  College,  Quebec. 

The  Medium  Green  has  been  grown  at  the  College  for  a  long  time,  but  owing 
to  its  late  maturity  does  not  give  satisfactory  results  as  a  grain  producer. 

The  following  table  gives  the  average  results  of  each  of  thirteen  varieties  of 
soy  beans  grown  at  the  Cdllege  in  the  last  five  years: — 


Average 

height 

(inches) 

Green 
fodder 
(tons) 

Ripene 

d  Seed 

Varieties 

Weight 

per 

measured 

bushel 

(lbs.) 

Yield 

per 

acre 

(bushels 

by  weight) 

O.A.C.  No.  211 

28 
29 
23 
24 
28 
23 
29 
17 
27 
20 
31 
29 
29 

10.28 
10.19 
7.66 
9.73 
10.41 
7.44 
9.63 
6.93 
9.87 
6.54 
9.29 
5.64 
6.53 

58.8 
58.3 
58.1 
58.1 
58.3 
58.1 
58.4 
58.0 
58.4 
58.2 
58.0 
*57.9 
*58.0 

28.10 

Manchu 

27.38 

Tsurunoko 

26.43 

O.A.C.  No.  Ill 

25.97 

Habaro 

25.97 

Early  Yellow 

25.82 

Minnesota  No.  167 

25.50 

Quebec  No.  92 

24.42 

Ito  San 

22.63 

Brown .    .  , 

22   18 

Medium  Green 

20.88 

Early  Soia  (Steele,  Briggs) 

12.06 

Early  Soja  (Bruce) 

10.46 

*Average  of  three  years  only. 


86 

The  O.A.C.  No.  211  which  stands  highest  in  average  yield  of  seed  per  acre 
and  in  weight  per  measured  bushel,  and  second  highest  in  yield  of  green  crop  per 
acre,  has  been  grown  in  the  plots  for  eight  years,  but  in  only  the  last  six  of  these 
has  it  been  included  in  the  regular  variety  tests.  In  1918,  thirty-four  special 
plants  were  selected  from  about  ten  thousand  plants  of  the  Habaro  No.  20405 
variety.  Of  the  thirty-four  selected  plants  the  progeny  of  twenty-two  were  care- 
fully tested  under  uniform  conditions  in  1919  and  in  1920.  In  the  two  years' 
results  the  progeny  of  one  of  the  plants  gave  higher  results  than  that  of  any  of 
the  other  twenty-one  plants  in  weight  per  measured  bushel  and  in  yield  of  both 
straw  and  of  beans  per  acre.  This  outstanding  performer  was  transferred  to  the 
regular  test  plots  in  the  spring  of  1921  and  has  since  been  grown  with  all  other 
varieties  under  the  name  of  O.A.C.  No.  211.  This  variety  has  now  been  accepted 
as  eligible  for  registration  by  the  Canadian  Seed  Growers'  Association,  the  only 
variety  of  soy  beans  which  has  been  so  honoured. 


An  acre  plot  of  O.A.C.  No.  211  Soy  Beans  grown  for  grain. 


The  Manchu  was  imported  into  the  United  States  in  1913  from  Niguta, 
Manchuria,  and  was  entered  into  our  College  tests  in  1922,  where  it  has  been 
grown  in  each  of  the  past  five  years.  The  Manchu  has  a  black,  and  the  O.A.C. 
No.  211  what  is  usually  termed  a  yellow  eye.  Other  than  the  colour  of  the  eye, 
both  of  these  varieties  are  of  a  beautiful  yellow  appearance. 

In  each  of  the  past  three  years,  twenty-six  varieties  of  soy  beans  have  been 
under  test.  In  the  average  for  the  three  years'  experiment,  the  O.A.C.  No.  211 
heads  the  list  with  1,821  pounds  per  acre  per  annum.  This  was  followed  by  the 
Manchu  as  second  variety,  with  1,746  pounds,  and  the  Tsurunoko  third,  with 
1,587  pounds. 

In  the  co-operative  experiments  throughout  Ontario,  the  O.A.C.  No.  211 
has  been  distributed  in  each  of  four  years.  In  1925  and  in  1926,  it  was  compared 
with  the  Early  Yellow,  surpassing  the  latter-named  variety  by  over  one  bushel  of 
grain  per  acre  per  annum.  In  the  three  years  from  1923  to  1925,  inclusive,  it  was 
compared  with  the  Brown  variety,  surpassing  this  variety  by  an  average  annual 
yield  of  grain  per  acre  per  annum  of  4.35  bushels. 


87 

As  each  of  twenty-six  varieties  of  soy  beans  have  been  under  test  in  our 
experimental  grounds  in  the  three  years,  1924,  1925  and  1926,  it  introduces  a 
number  of  new  varieties  which  were  not  previously  entered  into  the  College 
experiments.  The  following  table  gives  the  average  results  of  each  of  the  twenty- 
six  varieties  for  the  three-year  period : — 


Varieties 


Average 

height 

(inches) 


Green 
fodder 
(tons) 


Weight 

per 

measured 

bushel 

(lbs.) 


Yield  of 
grain 

per  acre 
(lbs.) 


O.A.C.  No.  211 

Manchu 

North's 

Black  Ontario 

Mandarin 

Black  Eyebrow  (Jeffrey) .  .  . 

Habaro  No.  20405 

O.A.C.  No.  Ill 

Black  Manchurian  (Jeffrey) 

Tsurunoko 

Oyaji 

Early  Yellow 

Quebec  No.  92 

Minnesota  No.  167 

Ito  San 

Brown 

Shiro  Kotsubu 

Medium  Green. 

Kuro-otsubu  aka 

Argyle  (Jeffrey) 

Early  Soja  (Bruce) 

Ogemaw 

Hollybrook  (Jeffrey) 

Chagara 

Wasa-Otsura 

Washe  Otuku 


28.3 
31.0 
25.3 
21.0 
24.3 
29.0 
28.7 
27.7 
21.0 
23.7 
23.3 
22.7 
20.7 
30.0 
29.3 
20.7 
25.7 
31.0 
27.7 
30.0 
29.3 
15.7 
32.3 
11.3 
11.7 
14.0 


10.86 
10.50 
9.59 
7.53 
8.81 
9.86 
11.07 
9.96 
7.37 
7.94 
8.39 
7.72 
7.22 
10.09 
10.42 
6.78 
7.12 
9.40 
7.54 
9.37 
8.89 
5.56 
8.75 
2.61 
3.36 
2.23 


59.25 

58.83 
59.46 
59.75 
58.96 
58.84 
58.83 
58.75 
59.80 
58.59 
58.63 
58.58 
58.54 
59.13 
59.00 
58.84 
59.71 
58.59 
56.88 
57.83 
57.96 
57.21 
57.50 

59!  13 


1,821 
1,746 
1,737 
1,734 
1,699 
1,670 
1,629 
1,618 
1,588 
1,587 
1,525 
1,516 
1,512 
1,509 
1,424 
1,353 
1,260 
1,178 
1,159 
1,115 
1,046 
976 
927 
400 
379 
289 


It  will  be  seen  that  the  O.A.C.  No.  211  variety  stands  at  the  head  of  the  list 
in  yield  of  grain,  and  second  highest  in  yield  of  green  fodder. 

Vetches  for  Seed  Production 


The  vetches  are  leguminous  crops  and  furnish  food  which  is  rich  in  nutritive 
constituents.    They  are  also  valuable  crops  for  growing  on  the  land,  and  especi- 
ally, when  ploughed  under,  furnish  valuable  plant  food  rich  in  nitrogen, 
r  'i^  The  common  vetches  have  been  tested  at  the  College,  and  when  grown 
separately  have  usually  proved  a  failure  from  the  standpoint  of  seed  production. 

The  hairy  vetches  are  becoming  rather  an  important  crop  in  the  province, 
not  only  as  a  fodder  crop  when  grown  alone  or  in  combination  with  oats,  or  used 
for  seed  production,  but  also  as  a  cover  crop  in  the  fruit-growing  districts.  The 
seed  of  hairy  vetches  in  past  years  has  been  largely  imported  and  is  usually 
quite  expensive,  frequently  costing  from  five  to  nine  dollars  per  bushel.  We  have 
found  through  experiments  that  the  seed  can  be  grown  in  Ontario  with  a  good 
deal  of  satisfaction.  It  can  be  sown  in  the  spring  or  in  the  autumn,  but  the 
autumn  seeding  has  been  decidedly  the  most  productive,  frequently  doubling  the 
yield  as  compared  with  the  spring  seeding.    The  following  table  gives  the  average 
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results  for  twenty-two  years  in  comparing  hairy  vetch  seed  which  was  produced 
at  the  college  in  comparison  with  that  which  was  imported : — 


Seed 


Yield  per  Acre 


Seed 
(bushel, 
60  lbs.) 


Hairy  Vetches  (Canadian  grown  seed) 
"  "        (Imported  seed) 


10.33 

8.73 


The  table  shows  that  when  the  hairy  vetch  is  acclimatized  in  Ontario,  quite 
a  large  yield  of  seed  can  be  realized  per  acre,  the  average  being  over  ten  bushels  per 
annum  for  a  twenty-two  year  period.  In  each  of  the  two  years,  1924,  and  1925, 
the  yield  was  over  eighteen  bushels  per  acre,  and  in  the  years  1910  and  1911,  it 
was  over  seventeen  bushels  per  acre,  while  in  1913  no  seed  was  obtained  and  in 
three  other  years,  1907,  1921  and  1922,  the  yield  was  from  three  and  one-half  to 
four  bushels  per  acre  per  year. 

Experiments  have  been  conducted  and  are  reported  elsewhere  in  which 
hairy  vetches  have  been  sown  with  winter  wheat,  winter  rye  and  winter  emmer, 
also  with  spring  wheat  and  with  spring  rye.  In  no  case  did  the  hairy  vetches 
yield  as  heavily  when  sown  with  the  grain  crop  as  when  the  vetches  were  sown 
separately.  It  must  be  remembered  that  when  sown  with  a  grain  crop  there  was 
also  obtained  a  crop  of  grain  in  addition  to  the  crop  of  hairy  vetch  seed.  It 
should  also  be  remembered  that  when  grown  with  grain  the  crop  is  frequently 
harvested  to  greater  advantage  as  the  grain  helps  to  hold  the  vetches  from  the 
ground. 

Grass  Peas 

The  grass  pea  is  an  annual  legume  which  has  been  grown  to  a  limited  extent 
in  Ontario  for  several  years.  The  stems  of  the  plants  are  flat,  and  the  whole 
crop  is  greatly  relished  by  animals  when  it  is  used  as  a  green  fodder.  It  produces 
a  moderate  amount  of  grain  which  is  angular  in  form  and  very  hard.  One  marked 
advantage  of  the  grain  of  the  grass  pea  is  that  it  is  entirely  proof  against  the 
ravages  of  the  pea  weevil  (Brucus  pisi). 

In  the  experimental  tests  over  a  period  of  ten  years  the  yield  of  grain  was 
about  twelve  bushels  per  acre. 

For  nineteen  years  seed  of  the  grass  peas  has  been  distributed  along  with 
seed  of  hairy  vetches  and  of  soy  beans  for  co-operative  experiments  throughout 
Ontario.  In  average  yield  of  green  fodder  per  acre  per  annum,  the  hairy  vetch 
gave  8.6  tons;  grass  peas,  7.5  tons;  and  common  spring  vetches,  6.7  tons.  It  will, 
therefore,  be  seen  grass  peas  furnish  a  large  amount  of  rich  fodder  material  and 
can  be  used  either  as  a  grain  or  as  a  fodder  crop. 


Cow  Peas 

Although  much  is  said  and  written  in  regard  to  the  value  of  cow  peas  for 
the  southern  states,  we  must  remember  that  the  conditions  in  Ontario  are  quite 
different.  We  have  tested  a  number  of  varieties  at  the  College  in  different  years, 
having  even  as  many  as  ten  varieties  under  experiment  at  one  time.  It  is  only 
seldom  that  the  early  varieties  will  ripen  any  seed  at  the  College,  and  these  are 
comparatively  light  producers  of  both  seed  and  fodder.    Our  ordinary  field  peas 
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will  give  much  better  satisfaction  in  this  province  than  will  cow  peas.  The  farmers 
of  Ontario  should  give  their  attention  to  those  classes  of  farm  crops  which  will 
prove  the  most  suitable  for  their  conditions.  It  is  unwise  to  follow  advertise- 
ments recommending  cow  peas  for  this  country  where  field  peas,  alfalfa,  sweet 
clover  and  other  legumes  produce  crops  so  satisfactorily. 

Egyptian  Peas 

The  Egyptian  pea,  which  is  frequently  called  Chick  pea  and  Coffee  pea,  and 
is  sold  through  the  Ontario  grocery  trade,  particularly  to  the  Italians,  is  a 
leguminous  plant  grown  extensively  in  the  Mediterranean  regions  and  in  Central 
Asia.  It  has  been  used  as  an  article  of  human  food  and  also  as  feed  for  cattle  for 
upwards  of  three  thousand  years.  The  seed  is  somewhat  larger  than  the  common 
pea  and  is  enclosed  in  a  short,  thick,  hairy  pod,  there  being  from  one  to  two  peas 
in  each  pod.  The  plant  itself  is  seldom  used  except  as  a  soil  renovator,  but  the 
yield  of  grain  is  large  and  the  peas  are  ground  into  meal,  which  makes  a  valuable 
cattle  feed  when  fed  in  much  the  same  way  as  cotton-seed  meal.  As  a  human 
food  the  peas  are  used  in  various  ways.  The  ripened  grain  is  sometimes  pre- 
pared for  the  table  in  much  the  same  way  as  we  prepare  Canadian  beans  for 
culinary  purposes.  Egyptian  peas  are  sometimes  roasted  and  used  as  a  substitute 
for  coffee. 

For  ten  years  experiments  were  conducted  with  the  Egyptian  pea  at  Guelph. 
The  average  yield  in  those  years  when  it  grew  satisfactorily,  was  slightly  over 
forty  bushels  per  acre  per  annum,  and  the  weight  per  measured  bushel  was  over 
sixty-one  pounds.  The  Egyptian  pea,  which  was  included  in  the  co-operative 
experiments,  was  successfully  tested  on  about  two  hundred  Ontario  farms,  the 
average  yield  being  around  twenty-five  bushels  per  acre.  It  was,  however,  a 
little  difficult  to  compare  it  with  other  varieties  of  peas  as  it  required  a  somewhat 
longer  period  for  maturity.  Unfortunately,  owing  to  a  blight  in  the  crop,  its 
growth  was  discontinued.  It  might  be  well  to  again  endeavour  to  grow  this 
legume  in  a  limited  way  as  there  is  frequently  a  good  demand  for  the  well-ripened 
seed. 

Horse  Beans 

There  are  several  named  varieties  of  horse  beans,  a  number  of  which  have 
been  grown  at  the  College.  For  about  ten  years  as  many  as  a  half-dozen  varieties 
were  under  test.  In  nearly  all  experiments,  however,  the  horse  bean  has  not 
given  satisfactory  results  in  Ontario. 

Velvet  Beans 

The  Velvet  bean  or,  as  it  is  sometimes  called,  the  Banana  Field  bean  is  a 
leguminous  plant,  and  is  grown  quite  extensively  in  the  southern  states  of  the 
American  Union.  It  has  been  tested  here  on  several  occasions,  but  it  has  never 
given  satisfactory  results.  In  1925  an  experiment  was  conducted  with  the  velvet 
beans,  the  seed  of  which  the  writer  gathered  when  in  Florida  in  the  winter 
previous.  The  plants,  however,  instead  of  making  a  luxuriant  growth,  grew  to 
a  height  of  only  a  few  inches,  producing  a  very  small  amount  of  fodder  and  no 
seed. 

Lupines 

Both  the  Yellow  and  the  Blue  varieties  of  lupines  have  been  tested,  but  the 
growth  has  always  been  small,  and  this  crop  cannot  be  recommended  for  either 
seed  or  fodder. 
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Lentil 


For  several  years  the  lentil  was  grown  in  our  experimental  grounds,  but  it 
has  seldom  produced  plants  of  more  than  a  foot  in  height.  The  plants  seldom 
ripen  seeds  and  the  crop  of  green  fodder  produced  was  small.  There  seems  to  be 
but  little  prospects  of  this  plant  thriving  satisfactorily  in  Ontario,  although  it  is 
cultivated  largely  in  Europe  where  it  furnishes  a  good  crop  for  forage. 


Varieties  of  Corn  for  Grain  Production 

The  production  of  corn  for  grain  is  at  present  in  a  precarious  condition  owing 
to  the  recent  appearance  and  disastrous  ravages  of  the  European  corn-borer. 
According  to  the  statistics  of  the  Ontario  Department  of  Agriculture  the  number 
of  acres  used  for  corn  for  husking  purposes  were  as  follows,  for  each  of  the  past 
four  years:  1923,  285,335;  1924,  263,615;  1925,  207,767;  and  1926,  179,325,  It 
will,  therefore,  be  seen  that  in  this  short  period  there  was  a  decrease  in  number  of 
acres  used  for  corn  for  husking  purposes  in  Ontario  of  over  100,000  acres.  The 
decrease  in  bushels  of  corn  for  the  same  period  was  8,962,805  bushels,  or  a  falling- 
off  of  nearly  one-half.  The  corn  crop  in  the  experimental  grounds,  including  a 
large  number  of  plots  and  about  fifty  acres  of  silage  corn  grown  on  the  College 
farm  annually,  has  been  carefully  examined  each  year  for  presence  of  the  European 
corn-borer.  Not  a  trace  of  the  insect  could  be  found  until  1926,  when  approxi- 
mately one  hundred  borers  were  found  in  the  College  corn.  This  insect,  which 
had  made  its  appearance  for  several  years  both  in  some  sections  of  the  United 
States  and  of  Ontario,  has  finally  reached  the  College,  and  may  interfere  consider- 
ably with  future  experiments,  unless  methods  are  found  for  its  eradication  or 
for  its  control,  which  will  greatly  reduce  its  ravages. 

Experiments  have  been  conducted  at  the  College  with  a  large  number  of 
varieties  of  corn,  some  of  which  do  not  ripen  sufficiently  to  obtain  satisfactory 
yields  of  matured  seed  when  grown  over  a  series  of  years.  The  following  table 
gives  the  average  results  of  each  of  eight  varieties  and  strains  of  corn  grown  at 
the  College  under  uniform  conditions  in  each  of  the  past  five  years,  and  also  in 
each  of  the  past  twenty-one  years : — 


Varieties 


Yield  per  acre 

(bushels  by  weight) 

5  years 

21  years 

1922-1926 

1906-1926 

44.3 

48.5 

44.7 

44.4 

38.7 

42.8 

44.2 

41.1 

44.2 

39.6 

34.5 

39.0 

38.8 

37.9 

37.2 

34.2 

40.8 

40.9 

University  No.  13 

White  Cap  Yellow  Dent  (Zavitz) . . 

Longfellow  (Ontario) 

Genesee  Valley 

Salzer's  North  Dakota 

Compton's  Early 

White  Cap  Yellow  Dent  (Dawson) 
Longfellow  (U.S.) 

Average,  8  varieties 


The  University  No.  13  variety  of  corn  has  been  obtained  annually  from  the 
seed  house  of  Northrup,  King  and  Company,  Minneapolis,  Minnesota. 

Twenty-one  years  ago  seed  of  the  White  Cap  Yellow  Dent  corn  was  secured 
from  each  of  six  farmers  in  south-western  Ontario  who  had  been  selecting  this 
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variety  for  a  number  of  years.  Through  unavoidable  causes  the  sources  have 
been  reduced  to  two,  one  of  these  is  Zavitz,  in  Middlesex  County,  and  the  other, 
Dawson,  in  Kent  County,  each  of  whom  has  been  selecting  this  strain  on  his  own 
farm  for  many  years.  Seed  was  secured  from  each  of  these  sources  each  year  and 
the  results,  therefore,  show  the  immediate  effect  of  the  influence  of  selection  by 
the  different  growers.  It  is  interesting  to  know  that  the  Zavitz  strain  surpassed 
the  Dawson  strain  in  nineteen  out  of  the  twenty-one  years,  the  latter  surpassing 
the  former  in  yield  per  acre  only  in  the  years  1919  and  1921. 

In  each  of  the  twenty-one  years,  seed  of  the  Longfellow  corn  grown  in  the 
United  States  was  secured  through  the  seed  trade  and  was  compared  with 
Ontario-grown  seed  of  the  same,  variety.  It  will  be  noticed  that  the  Ontario- 
grown  seed  gave  an  average  annual  yield  of  shelled  corn  per  acre  of  8.6  bushels 
over  the  seed  grown  farther  south. 

The  average  results  of  the  eight  varieties  show  that  the  average  yield  per 
acre  for  the  last  five  years  is  almost  exactly  the  same  as  that  for  the  whole  period 
of  twenty-one  years. 

A  large  number  of  varieties  of  corn  are  placed  in  the  tests  annually  at  the 
college.  The  experiment  is  always  conducted  in  duplicate.  The  main  object 
of  the  experiment  is  for  fodder  production.  Those  varieties  which  sufficiently 
ripen  for  seed  production  are  husked,  dried  and  the  grain  is  shelled  and  carefully 
weighed.  Some  of  those  which  gave  the  highest  yield  of  fodder  produced  the 
smallest  yield  of  grain.  In  fact,  they  were  so  immature  that  the  results  are  not 
satisfactory,  and  they  are  not  included  in  the  summaries  here  presented.  The 
following  table  gives  the  average  results  of  each  of  those  varieties  of  corn  which 
have  been  grown  and  ripened  for  a  period  of  ten  years : 


Varieties 


Class  of  corn 

and  colour  of 

grain 


Days 

to  full 

Height 

tassel 

(ins.) 

79 

87 

81 

92 

70 

59 

81 

93 

83 

96 

80 

89 

80 

91 

81 

82 

83 

98 

76 

67 

80 

89 

83 

88 

86 

101 

84 

94 

80 

87 

86 

100 

Yield  of 

grain 

(bushels 

by  weight) 


Northwestern  Dent 

White  Cap  Yellow  Dent  (Hammond) 

Quebec  Yellow 

University  No.  13 

Golden  Glow 

King  Phillip 

Longfellow  (Ontario  grown) 

Salzer's  North  Dakota 

White  Cap  Yellow  Dent  (Zavitz) . . . . 

Mammoth  White  Cory 

Genesee  Valley 

Sanford 

Duke's  Improved  Essex  Dent 

Compton's  Early 

Red  Blazed 

White  Cap  Yellow  Dent  (Dawson) .  . 


Yellow  Dent. . 
Yellow  Dent . . 
Yellow  Flint .  . 
Yellow  Dent . . 
Yellow  Dent . . 
Coloured  Flint 
Yellow  Flint .  . 
White  Flint... 
Yellow  Dent . . 

Sweet 

Yellow  Flint .  . 
White  Flint... 
Yellow  Dent. . 
Yellow  Flint. . 
Coloured  Flint 
Yellow  Dent. . 


50.43 
47.01 
46.68 
45.96 
43.60 
43.19 
42.35 
41.61 
41.41 
40.87 
39.27 
37.84 
37.42 
36.34 
35.43 
35.19 


The  averages  would  be  considerably  higher  except  for  some  years  in  which 
the  yields  were  unusually  low.  It  should  be  remembered  that  Guelph  has  an 
elevation  of  about  1,100  feet  above  sea  level,  and  is  some  distance  inland  from 
the  lakes.  Corn  develops  well  for  fodder  purposes,  but  does  not  ripen  as  early 
in  this  district  as  on  the  lighter  soils  in  the  extreme  south-western  portion  of  the 
peninsula.  The  comparison  of  the  earlier  varieties,  however,  is  both  interesting 
and  valuable. 
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It  is  interesting  to  notice  that  the  variety  of  corn  which  has  given  the  highest 
average  yield  of  grain  per  acre  per  annum  for  the  ten-year  period  is  a  dent  variety 
and  is  used  considerably  in  some  sections  of  the  prairie  provinces. 

The  Hammond  strain  of  the  White  Cap  Yellow  Dent  is  earlier  and  a  com- 
paratively light  yielder  of  fodder,  but  gives  a  good  ear  development. 

Unfortunately  Quebec  No.  28  was  not  included  in  the  first  two  years  of  this 
test.  It  is  a  selection  of  the  Quebec  Yellow  made  at  Macdonald  College,  and  has 
given  a  uniform  crop  which  would  probably  have  been  second  on  the  list  could 
it  have  been  included  in  the  whole  test. 

A  co-operative  experiment  was  started  in  1916  in  testing  seven  varieties  of 
corn  recommended  for  growing  in  Ontario  by  the  Ontario  Corn  Growers'  Associa- 
tion. In  nine  years,  fifty-nine  successfully  conducted  tests  were  made  with 
varieties  of  Indian  corn  for  grain  production,  with  average  results  in  bushels  of 
grain  per  acre  per  annum  as  follows: 

Golden  Glow,  63.8;  White  Cap  Yellow  Dent,  59.5;  Bailey,  58.7;  Wisconsin 
No.  7,  58.5;  Salzer's  North  Dakota,  55.3;  Longfellow,  53.0;  and  Compton's  Early, 
51.4  It  is  interesting  to  note  in  these  results  that  the  four  highest  yielders  of 
grain  were  dent  corns,  and  the  three  lowest  yielders  were  flint  corns.  In  addition 
to  the  seven  varieties  mentioned  the  Gold  Nugget  variety  of  flint  corn  was  used 
in  the  co-operative  experiments  for  a  number  of  years.  In  yield  of  grain  per 
acre  this  variety  ranked  second  in  1925,  first  in  1923,  and  sixth  in  1922. 


Varieties  of  Sorghum  for  Seed 


Early  Amber  Sugar  Sorghum  grown  for  Grain. 
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About  thirty-five  varieties  of  sorghum  have  been  tested  at  the  college  in 
recent  years.  These  include  different  varieties  of  broom  corn,  saccharine  sorghum 
(frequently,  but  improperly,  called  sugar  cane),  kaffir  corn,  Jerusalem  corn,  Milo 
maize,  etc.  There  are  marked  differences  between  the  classes  of  sorghum  and 
also  between  the  varieties  of  the  different  classes.  The  sugar  canes,  or  more 
properly,  sugar  sorghums,  contain  a  high  percentage  of  sugar,  while  all  of  the 
other  types  of  sorghum  are  non-saccharine.  Two  varieties  of  sorghum  have 
been  under  test  in  our  experimental  grounds  in  each  of  twenty-three  years.  The 
average  annual  amount  of  seed  per  acre  has  varied  from  542.4  pounds  for  the 
Early  Amber  sorghum  to  58.1  pounds  for  the  White  Kaffir  corn.  The  kaffir  corn 
although  advertised  extensively,  is  too  late  for  Ontario  to  give  a  satisfactory 
crop,  either  for  seed  or  for  fodder. 

Six  varieties  of  sorghum  have  been  included  in  tests  under  uniform  condi- 
tions at  the  college  for  seed  production  in  each  of  the  past  five  years.  Taking 
forty-eight  pounds  as  the  weight  of  sorghum  seed  per  measured  bushel,  the 
following  gives  the  annual  average  yield  in  bushels  of  seed  per  acre  for  each  of 
the  six  varieties  for  the  five-year  period :  Early  Amber  Sugar  Sorghum  (Ontario- 
grown),  26.10;  Dakota  Amber  Sorghum,  19.57;  Early  Amber  Sugar  Sorghum 
(United  States  seed),  6.26;  Oklahoma  Dwarf  Broom  Corn,  6.00;  Feterita  (United 
States  seed),  3.80;  White  Kaffir  corn,  .20. 

The  Early  Amber  Sugar  Sorghum  grown  and  selected  for  many  years  by 
E.  M.  Zavitz,  Middlesex  County,  has  been  a  decidedly  higher  producer  of  seed 
than  any  other  variety  of  sorghum  which  has  been  under  test.  The  Early  Amber 
Sugar  Sorghum  grown  in  the  United  States  and  secured  through  the  seed  trade 
gave  less  than  one-quarter  the  yield  of  seed  per  acre  than  the  Ontario  strain. 

In  1925  and  in  1926,  thirteen  varieties  and  strains  of  sorghum  were  under 
test  for  seed  production.  Of  these,  thirteen  varieties,  the  Early  Amber  Sugar 
Sorghum  from  Middlesex  County  was  the  highest  producer,  followed  very  closely 
by  two  species,  No.  46  and  No.  47.  These  two  new  species  grow  very  tall,  stool 
but  little  and  furnish  interesting  material  for  work  in  plant-breeding.  This 
report  deals  entirely  with  the  sorghums  as  seed  producers.  The  value  of  the 
different  varieties  for  fodder  production  must  be  obtained  from  other  reports. 

Sunflowers  for  Seed 

The  seed  of  sunflowers  has  been  highly  recommended  as  a  poultry  feed,  and 
they  are  grown  to  a  limited  extent  for  this  purpose.  It  is  difficult  to  secure  reli- 
able information  regarding  the  production  of  sunflower  seed  per  acre  in  Canada 
or  even  in  the  United  States,  and  especially  in  regard  to  the  comparative  value 
of  different  varieties  for  seed  production. 

A  number  of  years  ago  seven  varieties  of  sunflowers  were  obtained  and  grown 
under  uniform  conditions  in  our  experimental  grounds.  In  a  short  time  some  of 
these  varieties  were  dropped,  but  those  which  made  the  highest  record  were  con- 
tinued in  the  experiments.  The  following  table  gives  the  average  yield  of  grain 
per  acre  for  the  twenty-seven  years  in  the  case  of  each  of  three  varieties : 


Varieties 


Yield  of  seed  per  acre 


Pounds 


Bushels 

(20  lbs. 

per  bushel) 


White  Beauty 

Black  Giant 

Mammoth  Russian 


1,575 
1,536 
1,407 


78.74 
76.78 
70.34 
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In  1924  two  other  varieties  of  sunflowers  were  obtained,  one  called  the  Early 
Sunflower  from  the  Experimental  Farm,  Rosthern,  Saskatchewan,  and  the  other 
from  the  CP.R.  Farm,  Tilley,  Alberta.  The  former  has  given  comparatively 
poor  results,  but  the  latter  is  a  close  rival  of  the  White  Beauty  variety  in  the 
experiments  of  the  past  three  years. 


Varieties  of  Millet  for  Seed  Production 

Millet  is  rather  an  important  crop  in  Ontario,  especially  when  it  is  necessary 
to  supplement  the  ordinary  hay  crop  after  it  is  found  that  the  prospects  for  the 
latter  are  unsatisfactory.  The  millet  can  be  sown  late  and  give  a  comparatively 
good  yield  of  hay  in  the  autumn  of  the  year.  It  is  also  sown  for  the  production  of 
seed  and  the  seed  yield  is  often  quite  large. 

Four  varieties  of  millet  have  been  under  experiment  in  each  of  twenty  years. 
The  following  table  gives  the  average  results  for  the  twenty-year  period : 


Varieties 

Weight  of  seed  per 

measured  bushel 

(lbs.) 

Yield  of  seed 

per  Acre 

(bushels  by  weight) 

Siberian 

52.6 
53.0 
52.3 
52.9 

41.8 

Hungarian 

38.4 

Golden  Wonder 

37.4 

Common 

34.3 

The  Siberian  millet,  being  such  a  high  producer,  was  used  for  selection  work 
with  the  idea,  if  possible,  of  finding  sufficient  variations  in  the  plants  to  give  an 
improved  variety. 

The  following  table  gives  the  average  results  for  eight  varieties  of  millet 
grown  for  twelve  years: 


Average 

height 

(ins.) 

Weight  of 

seed  per 

measured 

bushel 

(lbs.) 

Yield  per  acre 

Varieties 

Straw 
(tons) 

Seed 

(bushels  by 

weight) 

O.A.C.  No.  92 

31 
30 
28 
30 
30 
32 
41 
40 

51.9 
52.7 
52.7 
52.0 
52.7 
52.2 
31.9 
47.6 

3.07 
2.83 
2.86 
2.82 
2.71 
2.54 
4.14 
4.15 

40.3 

Golden  Wonder 

39.4 

Kursk 

38.8 

Siberian 

35.2 

Hungarian 

34.1 

Common 

34.0 

apanese  Barnyard 

22.4 

apanese  Panicle 

13.7 

These  results  show  the  O.A.C.  No.  92  millet  to  head  the  list  in  average 
production  of  seed  for  a  dozen  years.  This  is  a  foxtail  millet  which  reaches 
maturity  in  an  average  of  ninety-two  days.  In  1916  it  matured  in  eighty  days, 
but  in  1915  and  again  in  1920,  one  hundred  and  two  days  were  required  from 
seeding  time  until  the  crop  was  ripe.  The  average  length  of  the  head  is  three 
inches,  while  that  of  the  Hungarian  Grass  is  two  and  one-half.  The  crop  of  a 
number  of  varieties  of  millet  is  apt  to  lodge  and  the  O.A.C.  No.  92  is  only  about 
average  in  this  respect.     In  the  twelve-year  period,  the  Hungarian  Grass  had 
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twenty-four  per  cent,  and  the  O.A.C.  No.  92,  twenty-six  per  cent,  of  lodged  crops. 
In  the  case  of  the  O.A.C.  No.  92,  in  some  years  no  lodging  whatever  took  place, 
while  in  1920,  ninety-four  per  cent,  of  the  crop  was  lodged.  In  that  same  year, 
however,  ninety-five  per  cent,  of  the  Hungarian  Grass,  and  ninety-six  per  cent. 
of  the  Common  millet  was  lodged. 

In  the  last  five  years,  six  new  varieties  of  millet  have  been  entered  into  our 
experiments,  and  have  been  grown  from  two  to  five  years.  These  varieties  are 
Dakota  Kursk,  Early  Fortune,  White  Wonder,  Italian,  Common  Medium  and 
Hansen's  White  Siberian  Proso.  Of  these,  the  Early  Fortune  and  the  Hansen's 
White  Siberian  Proso  are  the  most  promising  as  seed  producers.  Neither  the 
Early  Fortune  nor  the  Hansen's  White  Siberian  Proso  has  given  as  large  a  yield 
of  seed  per  acre  as  the  O.A.C.  No.  92  variety  when  tested  in  the  same  years  and 
under  similar  conditions. 

The  O.A.C.  No.  92  variety  of  millet  originated  at  Guelph  through  selection 
from  the  Siberian  variety.  The  results  show  that  the  new  variety  has  given  fully 
five  bushels  of  seed  per  acre  per  annum  more  than  the  Siberian  from  which  it  was 
selected.    It  also  grows  slightly  taller  and  gives  a  greater  total  yield. 

Varieties  of  Flax  for  Seed  and  for  Fibre 


Although  the  value  of  flax  fibre  in  Ontario  is  much  less  than  it  was  in  war 
times,  flax  is  still  rather  an  important  crop  in  the  province.  The  number  of 
acres  grown  of  this  crop  in  Ontario  in  1926  was  7,712,  and  for  the  twenty  years, 
1907-1926,  was  9,405.  It  will,  therefore,  be  seen  that  the  acreage  devoted  to 
flax  is  approaching  the  general  average.  We  have  had  under  experiment  at  the 
college,  nine  varieties  and  strains  of  flax  in  each  of  the  past  eight  years,  the 
following  giving  the  average  results  for  the  eight-year  period. 


Varieties  and  strains 


Average 

height 

(ins.) 


Per 

cent. 

lodged 


Days 
to 

mature 


Weight 

per 

measured 

bushel 

(lbs.) 


Yield  per  acre 


Flax 
straw 
(tons) 


Flaxseed 
(bushels, 
56  lbs.) 


Common .•  •  •  • 

Canadian  (Manitoba) 

Dutch  Child 

Minnesota  No.  25. . . 

Primost 

Prairie  Long  Stem . . . 
Common  (Fraleigh) . . 
Longstem  Ottawa  52. 
Livonian  Longstem . . 


25 
25 
25 
25 
25 
26 
27 
30 
33 


12 

11 

11 

10 

9 

7 

7 

12 
13 


93 
93 
90 
90 
91 
88 

fs 

92 
90 


54.02 
54.30 
54.56 
54.60 
54.58 
54.56 
54.65 
53.81 
54.19 


2.07 
2.01 
2.00 
1.90 
1.97 
1.86 
1.85 
2.17 
2.13 


17.39 
17.33 
16.70 
16.45 
16.32 
14.56 
14.19 
13.30 
11.39 


As  far  as  seed  production  is  concerned,  the  common  flax,  whether  grown  in 
Ontario,  or  obtained  from  the  west  as  Canadian  flax,  stands  at  the  top  of  the  list, 
the  Ontario  strain  and  the  Manitoba  strain  giving  practically  the  same  results. 
It  is  very  important  to  notice  that  the  Long  Stem  Ottawa  52,  although  second  to 
the  bottom  in  seed  production,  is  the  highest  of  all  varieties  in  fibre,  giving  2.17 
tons  of  fibre,  being  the  total  weight  less  the  amount  of  seed  produced.  This  was 
followed  very  closely  in  production  of  fibre  by  the  Livonian  Long  Stem  and  this 
in  turn  was  followed  by  the  Common.  It  will  be  observed  that  the  Livonian 
Long  Stem  and  the  Long  Stem  Ottawa  52  produced  the  longest  fibre. 
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Varieties  of  Hemp  for  Seed  Production 

Hemp  has  been  grown  in  our  experimental  plots  to  a  limited  extent,  but  our 
results  in  seed  production  from  this  crop  are  quite  meagre,  although  we  have 
compared  it  with  flax  and  have  also  experimented  with  at  least  eight  different 
varieties  and  selections  obtained  from  different  sources,  such  as  Michigan, 
Kentucky,  Illinois  and  Canada.  In  1926  the  highest  yielder  in  seed  production 
was  Bologna,  from  Michigan,  and  the  second  highest-yielding  strain  was  obtained 
from  H.  Fraleigh,  Forest,  Ontario.  There  was  a  decided  difference  in  the  stage 
of  maturity  of  the  different  varieties  of  hemp.  The  two  strains  which  were  very 
early  were  started  originally  from  Bologna  Plant  No.  4  and  Bologna  Plant  No.  5, 
both  of  which  we  obtained  from  Michigan.  In  former  experiments,  flax  gave 
more  than  double  the  yield  of  seed  as  compared  with  hemp,  but  these  tests  in 
hemp  seed  production  have  been  preliminary. 

Alfalfa  for  Seed  Production 


A  field  of  Ontario  Variegated  Alfalfa  grown  for  seed  production. 


Seed  production  causes  no  apparent  injury  to  the  permanency  of  the  alfalfa 
crop.  The  seed  crop  is  usually  cut  when  the  pods  are  dark  brown.  When  the 
first  crop  in  the  season  is  used  for  seed  production,  it  is  frequently  cut  with  a  self- 
binder  and  cured  in  shocks.  Fields  of  the  season's  first  cutting  of  the  Ontario 
Variegated  sometimes  yield  as  high  as  twelve  to  fifteen  or  more  bushels  of  seed 
per  acre,  but  the  average  for  the  last  few  years  has  been  about  five  or  six.  When 
the  first  crop  in  the  season  is  used  for  hay  and  the  second  for  seed,  the  cutting 
can  be  done  with  an  old  reaper  or  with  a  mowing  machine,  with  or  without  an 
attachment,  and  the  material  is  usually  cured  in  bunches  or  in  wind-rows.  Yields 
of  about  seven  bushels  of  seed  per  acre  are  sometimes  secured  from  the  second 
cutting,  but  from  two  to  three  bushels  per  acre  is  the  general  average. 

In  1922  thirty-four  plots  of  alfalfa  were  sown  in  our  experimental  grounds 
and  the  first  crop  has  been  allowed  to  ripen  its  seed  each  year.  In  each  of  the 
four  years  from  1923  to  1926,  inclusive,  each  variety  produced  a  crop  of  seed 
varying  in  amounts  from  2.4  pounds  per  acre  for  the  Ontario  Common  in  1926 
to  as  high  as  four  lots  which  went  from  505.5  to  511.0  pounds  per  acre.    These 
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h<ghest  yie  ds  were  produced  m  1924  by  two  strains  of  Grimm,  Seminalatinrk 
and  a  special  selection  obtained  from  the  United  States  Depa  tme"    o    AeJ 
culture,  designated  A.D.I.F.  21-36.     Taking  the  average  resuks  for  thl  f 
year  period  the  highest  yield  of  seed  was  produced  from  the  Grimm   ,  h    u 
seed  obtained  originally  from  A.B.  Lyma'n.  ExcelslrMnnesra'    rt  nm 

of  the  leading  varieties  have  since  been  placed  under  test  where  a  l'  of  th.^ 
ot  time.     The  writer  prepared  a  report  giving  the  results  nf  n..n,/o         ^    ^ 

nTiT  "■  °° "'""  *'"■'* »"  ""'"'•'■•'I »'  • '«"  d..:«  Sj,  ciS; 

Grasses,  Ci«ve,s  »»d  Sweei  Cloveii  for  Seed  Prodociion 

No.  296.  "^       ^     ^  '''*^''  '"formation  is  published  as  Bulletin 

The  Production  of  Field  Root  Seed  in  Ontario 
Agric^^/Slfege  iftrL'X'  oT'  '",'""  ';°"^"'^^^^  ^*  ^•'^  Ontario 

the  mangel  seed.'but  In   he  "her  years  the"vtMrT"  '"'  ''"'°^'  ^  '^''"^^  *'*•> 
of  high  quality      In  most  vear«  fh!  ^        ^  '  ''^^"  ^^""^  ^ood  and  the  seed 

high  germination  and  prodS  ^orTu^"^^^^^^^^^^^^  ""' T  ^°"^^^  '^^^ 

object  lessons  in  the  field  showinJun  hptt.   ^f  '         ''''  °^'^"  ^°™^^  excellent 
the  regular  seed  trade  ^  ^  "'^"  ™P°^*^^  ^^^^  bought  through 

LeviaThanlTriS^^f^nTglf  TOs'""""*  f  "'r'°"  ^^^"^  ^'^'^  '"^^  ^^^^<^- 

growth  and  yield  of  roots  oernL  111       i,       •  ""'f°'""»ty  of  Plants,  vigor  of 
y  eia  ot  roots  per  acre,  although  it  is  sometimes  surpassed  in  yield 
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by  one  or  two  of  the  best  strains  of  the  long  red  mangels.    This  new  variety 
has  been  accepted  by  the  Canadian  Seed  Growers'  Association  as  eligible  for 
registration  in  Canada.    The  variety  is  used  annually  for  seed  production  at  the 
College  when  usually  from  about  one-quarter  to  one  acre  is  grown  for  this 
purpose.    It  takes  two  seasons  from  seed  to  seed.     In  the  first  year  the  mangel 
seeds  are  planted  rather  thickly  somewhat  late  in  the  season,  usually  in  July. 
The  roots  are  harvested  in  the  autumn  and  at  that  time  weigh  from  about 
one-half  to  one  pound  each.    In  the  following  spring,  these  are  planted  in  squares 
about  twenty  inches  apart.    We  usually  cut  the  plants  with  a  sickle  and  stand 
them  in  bunches  to  dry,  after  which  they  can  be  hauled  to  the  buildings  and 
threshed     When  hauling  in,  it  is  well  to  use  canvas  as  the  seed  shatters  readily 
when  the  plants  are  dry.     Both  seed  and  steckling  of  this  variety  have  been 
distributed  to  farmers  who  wish  to  grow  some  seed  on  their  own  farms.     In 
1917    when  the  war  was  on  and  mangel  seed  was  very  difficult  to  obtain,  we 
planted  at  the  College  a  little  less  than  an  acre  of  steckling  of  the  new  variety. 
This  area  gave  us  1,363  pounds  of  well-matured,  thoroughly  cleaned  mangel 
seed,  which  gave  a  germination  of  over  two  hundred  per  cent,  from  the  mangel 
clusters    The  most  of  this  seed  was  sold  in  the  following  spring  at  $1.50  per  pound 
as  seed  stock  for  the  production  of  more  steckling.    We  could  have  sold  our  com- 
plete supply  at  that  price  but  kept  a  few  hundred  pounds  for  fear  of  shortage 
in  the  following  year.    If  we  had  sold  the  entire  amount  it  would  have  brought 
over  $2  000,  for  the  amount  of  seed  produced  on  less  than  one  acre.    Five  hundred 
pounds' of  the  seed  was  sent  as  foundation  stock  for  mangel  seed  production 
in  British  Columbia,  where  the  growing  of  mangel  seed  was  being  considerably 
developed.    We  have  occasionally  obtained  a  yield  as  high  as  a  pound  of  seed 
per  plant  but  this  is  exceptional.     Farmers  who  are  anxious  to  produce  their 
own  seed  may  do  so  by  planting  a  few  well-developed  mangel  roots  in  the  spring 
of  the  year. 
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